% 
DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION 
* 











THE BURNER 
WITH A BRAIN 


Automatically the C-E Vertically-Adjustable, Tan- 


Too HIGH? gential Burner nozzles tilt downward. More furnace wall 


surface becomes effective. Gas temperature to super- 
heater is lowered. Steam temperature comes down. 


steam temperature 


Conversely, if steam temperature drops below that 
most efficient for the turbine, burner nozzles tilt upward, 
sending hotter gases to the superheater — automatically. 


RESULT _ ess need for desuperheating .. . 
minimum use of spray water . . . less chance of 
fouling turbine blades. Turbine availability is 
higher . . . efficiency is maintained. 


Modern, high-pressure, high-temperature power 
generating units need the highest quality steam 
possible. That's exactly what they get with C-E 
Tangentially-fired Boilers. 


COMBUSTION 
ENGINEERING 
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This CRANE VALVE begins new life 
after 37 years’ service! 


THE CASE HISTORY —World War One still raged when Cin- 
/ roe - "CRANE STEEL GATE VALVES 
cinnati Gas & Electric Co. installed this Crane steel gate valve in lete i 
1917 at its Front & Rose Street Station. Ever since, it has safely -+- @ Complete line 
controlled the main steam lead to No. 1 turbine —always making Mere is stecl casting at its best, by 
: : : the pioneer in steel valve develop- 
tight closure when needed —always responding smoothly to its ment. Here is value in durability 
hydraulic operator. For 37 years it has given such service with . + » dependable operation . . . and 
a , in low-cost maintenance that sets 
no more than routine maintenance—under operating pressure Crane steel valves apart from the 
of 250 psi at 600 deg. F. ordinary. They're made for every 
In 1954, the No. 1 turbine was renewed. The Crane steel valve service—in all pressure classes and 
; . . sizes. Consult your Crane Catalog 
with complete confidence in Crane durable quality as demon- or Crane Representative. 
strated — was given limited preventive maintenance while down, 
and reinstalled in its original location. 
Long life with minimum maintenance is a deeply rooted char- 
acteristic of Crane valves. That’s what makes them industry’s 


first choice today for low ultimate cost. 


CRANE CO. 


General Offices: 846 S. Michigan Ave., Chicago $5, Llinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + KITCHENS + PLUMBING + HEATING 


_ CRANE’S FIRST CENTURY...1855-1955 
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HIGH HEAT 
OUTPUT 


NO GRINDING/ j /\\ 
IN RETORT \'\{/\(X/ 


aA 
DUST PROOFED 


EASTERN GAS AND FUEL ASSOCIATES 


PITTSBURGH ¢ BOSTON ¢ CLEVELAND ¢ DETROIT « NEW YORK 
NORFOLK « PHILADELPHIA ¢ SYRACUSE 


For New England: New England Coal & Coke Co. 
For Export: Castner, Curran & Bullitt Ine. 





hlower 


reports on progress 
in power 
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St. Clair Power Plant is one of five stations in The Detroit Fdison ¢ ompany system. It was dedicated October 21, 1954 


75 years alter Thomas A. Edison perfected the first practi al light bulb. A sixth power station is inder construction 


oe 


Detroit Edison system demand reaches 


The Detroit Edison Company puts new generating units into service 


at St. Clair plant to meet Southeastern Michigan needs; relies on American 
Blower Gyrol Fluid Drives for boiler feed pump and fan control. 


= 


By year's end, 1954, The Detroit Edison ¢ ompany 
electric power system had developed a total capa 
bility of 2,535,000 kilowatts. Two new turbine 
generators at Edison's St. Clair Power Plant went 
into operation, boosting the system's capability 


312,500 kilowatts. 


Ihe boost was timely \ large increase in 
domestic customers, and very substantial additions 
of new industrial loads in Southeastern Michigan, 
had placed new power demands on the Edison 


American Blower, Type VS, Class 4, Gérol Fluid system 214,000 kilowatts more than the peak 
Drive unit drives induced draft fan on one of four ane 
load for 1953. 
boilers in Edison's St. Clair plant. 16 units deliver 
15,000 h p. to the mechanical draft fans 


Serving home and industry; NMERICAM-STANDARD © AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS 
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American Blower Grol Fluid Drives provide adjustable speed control for the boiler 
feed pumps at St. Clair station. Shown are six of twelve, Total capacity: 20,400 h.p. 


all-time 


From concrete to kilowatts 
The new St. Clair Power Plant serves Michigan's 
southeast area, with a total guaranteed capacity of 
625,000 kilowatts. Construction of the plant began 
in February, 1951, and it now houses four giant 
turbine-generators, each with a 156,250 kilowatt 


capability. The first and second machines began 


operating in the fall of 1953; the third in June, 


1954, and the fourth in October of that year. 


Four boilers produce steam for the turbine 
generators. Fac h unit has three combination boiler 
feed and heater feed pumps. American Blower 
Gvrol Fluid Drives are used to ensure smooth, 


adjustable speed control of the boiler feed pumps. 


In its post-war expansion program, The Detroit 


Edison Company as incorporated American 


Blower Gyrol Fluid Drives to the extent of nearly 


KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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peak of 2,236,000 kilowatts 


100,000 h.p. At the St. Clair Power Plant, these 
fluid drives deliver a total of 36,000 h.p. in driving 


the feed pumps and mechanical draft fans. 


Call on American Blower 
If you are planning to expand or modernize your 
facilities, contact your nearest American Blowe1 
representative. He cai; recommend efficient, eco 
nomical equipment — including Mechanical Draft 
Fans, Fly Ash Precipitators, Dust Collectors, Heavy 
Duty Steam Coils, as well as Grol Fluid Drives 
for boiler feed pump and fan control. Call your 
nearest American Blower Branch Office for full 


information 
AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN ‘@) BLOWER 





more 


BIUs 


for yout 


6.Us 


> STEAM GENERATING UNITS 


Mr. General Manager: Ask your purchasing agent! 
Ask your power engineer! Yes, and ask your firemen, too! 
These men know coal best. Every one of them will 

tell you that in its natural market area no coal has a 
reputation like Franklin County coal for purity, 
steaming quality; and easy adaptability ...in short, 

more useful B.T.U’s. 


And the Old Ben mines are all in Franklin County! 

Old Ben Coal is always genuine Franklin County ...made 
even better through the latest engineering refinements 
in preparation practices. Old Ben has plenty of 
capacity to meet your needs today...and ample reserves 
to assure you of a continuous supply for more than a 
lifetime to come!...A consultation with an 

Old Ben engineer on your energy requirements 

might well be ind’cated. 


OLD BEN COAL 


Accessible to Rail-Water Transportation 


OLD BEN COAL CORPORATION @. CHICAGO 4, ILLINOIS 
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Specify J-M Superex, 
industry’s favorite block insulation 


Made trom diatomaceous silica and asbestos 
for all temperatures to 1900F 


be "LL ENJOY greater insulation 
savings with Superex”. Its unique 
combination of low conductivity and 
outstanding resistance to high temper- 
atures provides greater operating effi- 
ciency and longer maintenance-free 
service. That's why Superex is the lead- 
ing block insulation for furnace work. 


Light and easy towork , Superex with- 
stands temperatures to 1900F indefi- 
nitely with negligible loss of efficiency 
and is so strong that it compresses 
only % inch under 6 tons’ pressure per 
square foot. Its light weight, excellent 
working properties and availability in 


5 Johns-Manville 


MATERIALS “ENGINEERING - APPLICATION 
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large blocks mean quick, easy, low- 
cost installation. 


For high temperature equipment, 
Since its introduction in 1927, Superex 
has received enthusiastic acceptance 
Today it economically insulates 90°, 
of the country’s hot blast stoves 
Other high temperature equipment 
where Superex has proved its supe- 
rior performance include most types 
of industrial and metallurgical fur- 
naces and ovens, stationary and 
marine boilers, regenerators, kilns, 
roasters, high-temperature mains, flues 
and stacks. 


Saves waste—-Superex comes in 7 standard thick- 
nesses from 1” to 4’. Other sizes available on order 





For further information on Superex, write to 
Johns-Manville, Box 60, New York 16, N. Y 
In Canada, Port Credit, Ont. 


“é INSULATION 
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There's ao lot more to buying coal 
than the cost per ton. For facts and fig 
ures to solve your porticuler fuel re- 
quirements, write to: R. C. Riedinger, 
General Coal Traffic Manager, Cheso- 
peake & Ohio Railway Company, Ter- 
minal Tower, Cleveland 1, Ohio 


Why is the fireman 
always poking 
at the fire today? 











We have a new lot of coal and it clinkers badly. 
He’s digging the clinkers out and covering up holes 
in the fuelbed. 


Don’t holes in the 
fuelbed make clinkers? 





They sure do! And the air required for combus- 
tion goes through these holes and we can’t keep 
the steam pressure up. 


Why did we buy 
such coal? 





Well, it was a few cents cheaper and we didn’t 
consider the analyses so nobody realized it had 
such a low clinkering temperature. 


So we save pennies on the 
coal and blow dollars 
up the chimney! 





Yes sir! That’s about the size of it. But just as soon as 
this lot is used up, we’re going back to the old coal. That 
was specified for us by the Chesapeake and Ohio Fuel 
Service Engineers to give us the lowest steam cost with our 
type of stoker and boiler. We should have stuck with the 
coal they recommended — it never gave us a bit of trouble. 


Chesapeake and Ohio Railway 


re 
WORLD'S LARGEST CARRIER OF BITUMINOUS COAL 
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new 
WIDER 
VISION 


for easier remote boiler 
water level readings 


@ Vastly improved visibility of remote 

boiler water level readings can now be 
quip LEVEL! enjoyed by boiler plant operators. 
INDICATOR 
—) 


A new “wide vision’ face on Yarway 
Remote Liquid Level Indicators allows 
reading from the side as well as front of the 
indicator. Boiler water levels and other 
liquid levels can be checked from most 
any position. 

Indicating mechanism is operated by the 

A COMPLETE YARWAY SYSTEM boiler water level itself—assuring instant, 
Besides Remote Liquid Level Indicators, Yarway also accurate readings. 
offers Liquid Level Recorders and Remote Signal Alarms Yarway Indicators are of the mano- 
... Making a complete system for constant, accurate metric type with automatic temperature 
liquid level check. compensation, as approved for use under 


: E the recent A.S.M.E. Boiler Code Com- 

, mittee ruling in Case # 1155. 

; Over 10,000 are used throughout in- 

, dustry for boiler water and other liquid 
level indication...and for superheater 

: we pressure differential indication aboard ship. 

l 

| 


For full information write for Bulletin 


@ Yarway Remote Hi-Lo-Alarm WG-1823. 
Signals—lights or horns—can 


he placed at aay locationin plant YARNALL-WAR | NG COM PAN y 


See Yarway Bulletin WG-1823 


@ Yarway Hi-Lo-Grapl Recorder pro 
vides not only water level indication 
but also a 24-hour recording of water 


levels. See Yarway Bulletin WG-1830 7 i : 
100 Mermaid Avenue, Philadelphia 18, Pa. 


WAY remote liquid 
; level indicators 
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Walworth’s NEW small cast steel valves 


SERIES 1500 — SIZES % to 2 inches 


tH temperatures 


lf pressures 


handle 


Walworth is proud to make these new 
Small Cast Steel Valves available to 
power stations ... oil refineries... 
ships... wherever piping is subject to 
severe pressures and temperatures. 
Non-shock service ratings of these 
valves: 1500 psi—950F for steam; 
3600 psi—100F for water, oil or gus. 
Cast of chromium molybdenum steel, 
they are compact and light, yet ex- 
ceptionally strong. Both Y-Globe and 
Angle type valves are available. 


Angle Valves 


No. 5587 
Socket Weld End 


No. 5586 
Screwed End 


DISTRIBUTOR IN 


10 


PRINCIPAL 


Y-Globe Valves 
No. 5585—Socket Weld Ends 


No. 5584—Screwed Ends 


is 
U 


Simplified Walworth design eliminates many of the valve prob- 
lems encountered in high pressure service. Among the features 
of this new valve are: 

INTEGRAL BODY AND YOKE — made from a single casting without 
threading or welding. Bonnet joint always a potential source of 
leakage is eliminated. Valves can be reassembled quickly and easily 
ROTATING DISC 
age. Cuts down replacements. 

WELDED SEAT RING — compensates for changes in pressure and temper- 
ature—eliminates a major source of leakage 

SPECIAL BACK SEAT BUSHING 
pressure with greater safety. 
PACKING CHAMBER — designed to dissipate heat thus keeping packing 
rings at lower temperatures—-gives them longer life 


prevents valve seat distortion and consequent leak- 
permits repacking the valve under 


These valves are available with either socket weld ends or 
screwed ends, in sizes ranging from !4 to 2 inches. For further 
information on Walworth series 1500 Small Cast Steel Valves, 
see your local Walworth distributor, or write for Circular 
No. 134. 


WALWORTH 


valves e fittings ¢ pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


CENTERS THROUGHOUT THE WORLD 
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IN FLOW METERING 
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THE HAYS ELECTRONIC FLOW METER 


Here is a new Flow Meter—that is really new! 
These features of the Hays Electronic Flow Meter 
speak for themselves. 


Mercuryless—costly mercury maintenance headaches 


E 
eliminated—no mercury to lose. 
Rupture-proof Bellows—provide positive 
protection against over-range. 
comforarion Continuous integration—motor-driven continuous 


mechanical integrator is extremely accurate 
even on rapid load changes. 


Electronic operation—requires only 4 seconds 
for full scale pen travel with accuracy 
of 4% of full scale differential. 


Other features include null-balance transmission, 
powerful motor, easy readability, accuracy 
unaffected by normal temperature changes. 
Explosion proof transmitters and wide range 
meters also available. 


For complete information, write for 
Bulletin 54-1074-222. 


MICHIG y INDIANA 
‘ A re] 
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Bailey Boiler Control Panel for three 150,000 Ib per hr, 400 psi, gas-fired 
boilers. Meter at left records total Steam Flow; the other three meters 
record Gas Flow—Air Flow and Flue Gas Temperature. 


How to Control Steam Costs 


% Close regulation of fuel and air input is vital to a 
strict control of your steam cost. But that’s not all. 
You'll need control of other factors, too. Your costs 
ean be held dowr only by controlling all of the im- 
portant operations in your steam plant. That's 
where you can be sure of help from Bailey Controls. 


Here's why they can do the job and do it right: 


1. Suitable Equipment 


When you receive equipment recommendations from a 
Bailey Engineer his selections come from a complete 
line of well-engineered and carefully tested products 


2. Seasoned Engineering Experience 


Your local Bailey Engineer brings you seasoned engi- 
neering experience based on thousands of successful 
installations involving problems in measurement, com- 
bustion, and automatic control. 


3. Direct Sales-Service—close to you 


For your convenience and to save time and travel ex- 
pense there's a Bailey District Office or Resident Engi- 
neer in or close to your industrial community. 


For greater fuel savings, less outage and safer working 
conditions, you owe it to yourself to investigate Bailey 
Controls. Ask a Bailey Engineer to arrange a visit to 
a nearby Bailey installation. We're glad to stand on 


our record, A-125-1 


BAILEY 


1025 


IVANHOE 


Coutrols for 
ROAD 
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Now You Can Order From Stock 


WARD PREMIUM TYPE fe.44d: 


at STANDARD VALVE 
PRICES ioe cove ond nate ve 


incorporating many fectures you expect only in pre- 


mium-priced valves—but the new Edward Fig. 444 
series is priced the same as standord valves. 






















And most sizes ond types are available for ship 
from factory stocks or from many local distributors. 






Here ot last is an all-purpose valve line—in either 
600 or 1500 Ib sp, and in sizes % to 2 in.—with oll 
the features valve buyers want most. For instance . . . 









@ Simple repacking with both hands free . . 


@ All drop forged steel for greatest strength at 
high pressures or temperatures... 








@ Tight, easily accessible bolied or union bonnet 
joints .. 







@ Bronze yoke bushings to prevent stem seizing 
or galling... 







@ Low pressure loss body contours... 


@ Meted seats and disks checked for perfect fil 
on Edwerd Micron-O-Scope... 








@ EValpak heat-resistant die-molded packing .. . 






@ Screwed or socket welding ends... 






@0.5.4Y.... 


Stondordize—at standard valve prices—on the pre- 
mium-type Edward Fig. 444 series. A new bulletin is 


ready for you. 
Another ® Product 


Edward Valves, inc. 
Subsidiory of ROCKWELL MANUFACTURING a> 






EAST CHICAGO, INDIANA 
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Se cael aosel MAINTENANCE BONNET ASSEMBLY 
cars gin sn a Oe | MAN'S DREAM = HAS EVERYTHING 





Gland bolts swivel Built-in pressure-tight backseat. 
out of way but can't come Bronze yoke bushing. External 
off. Gland rests on yoke. threads EValized against 
Plenty of room between corrosion. EValloy stainless stee! 
stem and yoke. Both hands stems, EValloy or Stellite seats 
i free for repacking. and disks. Easy-grip non-skid 
handwheels. 
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H. WHEELER “SELF CLEANING” 


PAT EH TY B @ 


REVERSE FLOW STEAM CONDENSER 

















iWestrated is the C. H. Wheeler tandem arrangement in which both 
sluice gates operate on « single stem. in this divided water box con- 
denser, water enters chamber A with left hand pert epen and flows in 
through pass 8, owt throegh pass C and through left hand port D. Te 
reverse the flow, gates move te left, clesing the left hand ports and 
opening the right hand ports of chambers A & D. Water now flows 
through belt, in through C and out through B and right hand port of D. 
The same methed applies, of course, te a non-divided water bex design. 


No Shutdown —No Vacuum Loss for Tube Cleaning 


The C. H. Wheeler Patented Reverse Flow design 
makes either single or divided water box steam 
condensers self-cleaning. These condensers are 
saving power plants countless hours of downtime 
and reduced load formerly required for manval 
removal of debris and organic growth from 
clogged tube sheets. 

“Self-Cleaning” is accomplished by a set of 
sluice gates built integrally into C. H. Wheeler 
Surtace Condensers which may be electrically or 
hydraulically operated to reverse the flow of 
cooling water through the tubes. This sudden 
flushing-in-reverse removes all debris and crusta- 
ceous matter and carries it out the discharge 
while carrying full load on the turbine and with- 
out reducing water flow. Also, the quick change 
in temperature shocks and disiedges marine 
growth. 

Depending on condition of the cooling water, 
C. H. Wheeler Reverse Flow condensers have 
gone two years and longer before requiring 


cleaning. A typical field report tells of regaining 
a half-inch loss of vacuum (due to fouled tubes 
and tube sheets) five minutes after reversing the 
flow of condenser cooling water. 

C. H. Wheeler custom - designs Reverse - Flow 
Condensers to suit any installation, arranging 
sluice gates and nozzles at top or bottom of water 
box and at any angle desired. Call a C. H. 
Wheeler representative to go over your specifica- 
tions. It will mean years of substantial savings. 


(BULLETIN 410 mailed on request) 


a 





Chart shows typical cycle of 
vecuum and effect of reverse 
flow in a C.H. Wheeler Patented 
Self-Cleaning Reverse Flow Con- 
denser. Note that because of 
100% beck flushing, the loss of 
vacuum during the reverse flew 
cycle is negligible. 
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General Electric Co., Lynn Plant. . 

General Electric Co., Lynn Plant. . 

Keystone Steel & Wire, Peoria . . 

Virginian Railways, W. Va. 

City of Wyandotte, Mich. . 

City of Kansas City, Kansas ‘ 

New Bedford Gas & Edison Light, 
New Bedford, Mass. . . 

Mew Bedford Gas & Edison Light . 

Connecticut Light & Power Ce., 
Montville Stotion 


- 16,500 sq. ft. Sevth Carolina Electric & Gas, 





ee ee oe a 


seeeeeeee ev @Oearee ee eee * 
en ee | 


. 
. 
. 
. 
. 
. 
. 
‘ 

. 


PARTIAL LIST OF INSTALLATIONS 
OF C. H. WHEELER SELF-CLEANING” REVERSE FLOW STEAM CONDENSERS 


8,900 sq. ft. Connecticut Light & Power Co. . . 24,000 sq. ft. Connecticut Light & Power, 
12,500 sq. ft. Connecticut Light & Power Co. Montville Station 


10,000 sq. ft. Devon Station , . ft. 
15,000 sq. ‘t. Georgia Power Co., Atkinson Station, 47,000 sq. ft. Monongahela Power Company, 


. 12,000 sq. ft. Alabama Power Co, Units 1 & 2 
. 32,500 sq. ft. Gadsden Station . 1. Georgia Power Company, 


City of Helland, Michigan Hammond Station, Units 1-2-3, 74,000 sq. ft. 
25,000 sq. ft. Unit #1 Urquhart Station . 45,000 sq. ft. City of Jacksonville, Fia., 
South Carolina Electric & Gas, 
24,000 sq. ft. Unit #2 Urquhart Station . 45,000 sq. ft. Tallyrand Station 





WHEELER MANUFACTURING |CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
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VULCAN 
because of... 


Vulcan uses two motors. One extends and retracts the lance. 
The other rotates it. Motors may be air or electric. Speeds are 
independently adjustable. 


Vulcan offers jets tailored to the job—straight bore or venturi; and 
angled to reach specific surfaces. Jets normally rotate while 
traversing, but may traverse only or oscillate through any angle. 
Lances from opposite sides of the furnace may fail to “meet” 
by as much as 12 feet, yet clean thoroughly. 





You can blow with any medium—air, steam or water, or any com- 
binaiion of them—without change of equipment. 


Twe motors allow stop-and-go indexing with uniform rotation—or fast-and-slow change of 
pace. On “stop and go," the lance is stopped and rotated to clean the tubes—then sped across 
the open areas to the next row of tubes. On “fast and slow," the lance is slowed to clean the 
tubes, and sped while passing open areas. in each case, the result is a saving of blowing medium. 
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Vulcan Long Retracts clean better--with fewer outages, at lowest cost. They 


are engineered for optimum performance under varying conditions. They work 


-qually well at any angle. They give you the benefit of dual-motor operation 

one motor to traverse the lance, a second to rotate it. Rotation is always in the 
same direction. Repeated cleaning cycles result in an infinite number of double 
helix paths that continually broaden the cleaning coverage. Lances can pass 


through as little as four inches of tube clearance. Write for Bulletin 1002 


COPES-VULCAN DIVISION 


CONTINENTAL FOUNDRY & MACHINE COMPANY 
ERIE 4, PENNSYLVANIA 
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SAVE MONEY AND PROTECT YOUR PLANT BY 


Installing 
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1500+ and 2500 
Steel Valves an 
assuring dependable | 

leak-proof service 











Put an end to the costly hazards of valve leakage 
in your high-pressure, high-temperature steam 
plant! Let proved-in-the-line Hancock 15004 and 
2500# Valves assure the safe, reliable perform- 
ance so essential to protect personnel, plant and 
service to customers 

Hancock 500% Steel Valves are 
ferred by most design and operating engineers in 


15004 and pre- 


modern steam plants for very practical reasons 
There is no bonnet joint to leak, no gasket to 
leak, no seat insert to leak! In fact, these rugged 
valves have every design, quality and construc 
tion feature essential for the severest service 


Get complete information, then try one of thes 


heavy-duty valve You will soon agree that 


When Hancocks go in, valve costs go down! 








SIZES: 


4” through 2 
Outside Screw 
and Yoke 


SERVICE RATINGS: 


Screwed and Socket 
Weld Ends: For al! 
pressures up to 2500 psi 
at 1050° F.. OWG 
6000 psi—100° F 






Flanged Ends 
For all pressures 
up to 1500 psi 








f | YOUR INDUSTRIAL SUPPLY DISTRIBUTOR i 
You can depend on hi 


you time, trouble and expense 


in Canada: Manning, Maxwell 


MAEWE 


ifm! 


A product of 


MAKERS OF AMERICAN 
VALVES, ‘AMERICAN.MICROSEN 





recommendation 


at 900° F.. OWG 
3600 psi 00° F 
d 
as close as your tele ne 
nd service te ‘ 
& Moore of Canada Lt« ra ) a 


MANNING, MAXWELL & MOORE, INC. 


INDUSTRIAL INSTRUMENTS 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn 
RELIEF VALVES, Tulsa, Oklo. AIRCRAFT CONTROL PRODUCTS 
| AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich 


Watertown 72, Massachusetts 


ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF 


CONSOLIDATED’ SAFETY 
Conn Calif SHAW .BOX” 


Danbury and Inglewood 
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a complete coal handling job! 


Of all the methods used by industrial plants and public 
utilities to stockpile and reclaim large tonnages of coal, 
none does the job as completely and efficiently as the 
Euclid Twin-Power Scraper. 


The ‘Twin’ 


pacted, wet or even frozen coal. 


is entirely self-loading in loose, highly com- 
It builds, extends or 
raises a well drained and compacted stockpile . 
big loads at speeds up to 30 m.p.h. Coal handling with 
Euclid Twin-Power Scrapers is much more flexible and 
economical than using other methods and equipment. 


. carries 


Many industrial concerns and public utilities have cut 
their coal handling costs with these large capacity, versatile 
 Eucs’’. If you want maximum flexibility at minimum invest 
ment and operating cost, call your nearby Euclid dealer 
for a production and cost estimate. There’s a mighty 
good chance he can show you the way to lower coal 
handling costs! 


EUCLID DIVISION GENERAL MOTORS CORPORATION, Cleveland 17, Ohio 


Euclid Equipment 


COAL 





MOVING EARTH, ROCK, 


Euclid Twin-Power Scraper does 


- a*' A. - 
pe _ th 
a Orc 
‘ m/f 
~ ae’ 


who are using Euclid Twit-Pow 
Scrapers for coal handling: 


American Gas & Electric Co 
Bethlehem Steel Co 

Cleveland Electric Iiuminating Co 
Detroit Edison fo 

Electric Energy, inc 

Great Lakes Carbon Co 

Winois Power Co 

Jersey Central Power & Light Co 
Katcsas Power & Light Co 
Northern States Power Co 
Omaha Public Power District 
Pennsylvania Power & Light Co 
Philadelphia Electric Co 

Sanitary District of Chicago 
Tennessee Valley Authority 

Union Electric Power Co 

United States Steel Corp 
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AT NEW LONE STAR STATION 


REPUBLIC 
Automatic 
Combustion 
Control 


Handles Rapid Load Changes 
and Selective Firing of Fuels 


The speed and versatility of modern 
electronics are bringing fast contro! 
response, easy operation and flexibil- 
ity in fuel firing to Southwestern Gas 
and Electric's new central station near 
Lone Star, Texas. Placed on the line 
this spring, the 54,000 KW plant in- 
corporates many of the latest ideas in 
power plant design, including a 
Republic Automatic Combustion Con- 
trol System with Telemaster Electronic 
master control. 














Lone Star Station, Lone Star, Texas 
Southwestern Gas and Electric Company 
Sargent and Lundy, Engineers 


The plant is arranged to fire both natural and 
coke oven gas. Automatic fue! selector controls 
provide for four firing combinations: 

#1 Automatic preferential control of coke 
oven gas in accordance with its availa- 
bility, with sequential make-up of 
natural gas. 

#2 Manual control of the coke oven gas 
proportion, with sequential make-up of 
natural gas. 

#3 Block or adjusted constant flow of nat- 
ural gas with coke oven gas make-up. 

#4 Block, or adjusted constant flow of coke 
oven gas, with natural gas make-up. 

Extremely fast load changes are common at the 
Lone Star plant. Immediate control response is 
possible, however, because the system uses a new 
type load control to get the earliest indication 
of a load change and provide the initial impulse 
for controlling fuel and air to the boiler. Electronic 
impulses to positioners and regulators eliminate 
transmission lags —enable contro! equipment to 
make immediate compensations for changing 
loads. Steam pressure control is also possible 
if desired. 

According to Mr. John Turk, Chief Engineer, the 
electronic contro] system is extremely simple to 
operate. Operators regularly run the plant on 
automatic between maximum capability and a 
minimum load of 15,000 KW, although wide 
range automatic operation was not planned when 
the contre! system was designed. The three- 
element Republic feedwater control in the plant 
is left on automatic to essentially zero load 

For more complete details about Republic Combus- 
tion Controls, write for Data Book. 


Electronic master controls at this panel 
provide for either steam pressure or steam 
pressure-load control, manual setting of 
fuel-air ratio, fuel vaives, draft fans, and 
selection of one of four firing methods. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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GAS AND OIL...FROM BRICK When you say: “Fill ‘er up”, you're putting 
brick to work. Refractory brick. For once crude oil is pumped from the well, every 
process in ma g petroleum products depends on heat that only refractory lined 
furnace i e 

Practically ything you buy or use, everything that’s made or moved, is dependent on 
refractories. The steel in your car, the glass in your windshield, the rubber in your tires, 
and the “blacktop” of your drive. 

When you consider the enormous variety of industry, and the infinity of processes, you 
get some inkling of the tremendous technology and scientific reservoir that General Refrac- 
tories draws on to produce refractories of highest efficiency and utility for specialized needs 

Company-owned sources half a world away pour in materials, all subject to the most 
exacting analy and tests in the world’s finest refractories laboratory, where new and 
finer products are constantly evolving 

With 66 ind manufacturing plants, strategically located sales offices and ware- 


houses, G © truly provides a complete refractories service 


GENERAL REFRACTORIES COMPANY 
PHILADELPHIA 2 









* 5 





A COMPLETE REFRACTORY SERVICE 


First quality 
fireclay brick 
plants strategically 
located across 

the U.S. 


“SAAOLIWGII WHINGS 











M EWS IN TEMPERATURE MEASUREMENT AND CONTROL! 


HAGAN MODEL"P" AMPLIFIER SETS NEW RECORDS FOR 








SPEED Ip” 


FULL SCALE RESPONSE IN 0.1 SECOND 


ACCURACY 


PLUS OR MINUS ‘4% OF INPUT RANGE 


LOW MAINTENANCE 


NO SLIDE WIRES — NO REVERSING MOTORS 


CONTROL 


WITH HAGAN ELECTRO-PNEUMATIC CONVERTER 











[he Hagan PowrAmp Model “P” DC Amplifier boosts over-all steam plant 





efhcency by iking possible more precise temperature control Use che 
Model 'P” to control reheat steam temperature . . . superheat steam 
temperature—/o measure flue gas temperature... tube metal tem 
perature electrical power pressure 
Because of its feedback stabilized circuit and its drift-free | 
Model 'P pre les the ste plant operator with a new and 
per easurement and control 





HAGAN CORPORATION over’ dc ameurien 


HAGAN BUILDING + PITTSBURGH 30, PENNSYLVANIA Send for Hagan Bulletin 
MSP 111.1 for the full story 

Boiler Combustion Contr ystems « Ring Balance Flow and Pressure Instruments - Metallurgica on this vers 

Furnace Contr ystems + Control Systems for Aeronautical and Automotive Testing Faciliti money-saving 
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AT OAK CREEK 


Double-Case Boiler-Feed Pumps give dependable service 
at Wisconsin Electric Company’s New Oak Creek Station 


Though still growing, the Oak Creek Station of 


Wisconsin Electric Company has had 120,000 kw 
Unit No. 1 on the line for a year. And Unit No. 2 
eration, bringing total plant 


will soon be put in op 
Two additional units of 


to 240,000 kw 


capacity 
yet to be installed 


the same capacity are 
l-Rand CHTA pumps supplying 


The Ingersoll 
feedwater to the controlled-circulation boilers 


have had a chance to prove their performance on 





Cameron Pump Division 
It Broadway, New York 4,N.¥ 


PUMPS + COMPRESSORS * VACUUM EQUIPMENT ° 
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job. Four of these huge 10-stage 
pumps are now installed — a pair for each 120,000 


generating unit 
hr. each at a pressure of 1900 psi 


pays to specify I-R boiler feed 
Ingersoll-Rand pump specialist will be glad to 


GAS & DIESEL ENGINES «+ 


double-case 


Pumps are rated 425,000 


For proved performance at high pressures, it 


pumps. Your 


help you plan your next installation 





An Ingersoll-Rand 10-stage Class 


CHTA pump serving Unit No, 1 at 


Oak Creek Station 
10-81 


AIR & ELECTRIC TOOLS «+ ROCK DRILLS 
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NOW, A Really Safe Way 
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ATOMIZING STEAM 
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Pilot Scanner 
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Starting Push-button 
and Signal Light 






































Ignition 
| Transformer 
\\ Lb — 
\) \ \) - 
SS ‘s Nea 
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Main Gas bee 
Safety Shut-off 
Valve , — — 
Pilot 
Solenoid 
Valve 
Main Flame 
Scanner 
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SCANNER CONDUIT 











MAIN GAS ‘ya _ 

——a ee oo 
ee 

PILOT GAS ' 
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Pilot 
4 Solenoid 


Valve 





Starting Switch 


Alarm Horn and Pilot Light Ignition Transformer 


SCANNER ASSEMBLY 
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. Main Oil Main Gas 
Swivel @ Sealing Union Insulating Tube Electronic Scanner Safety Shutoff Valve Safety Shutoff Valve 
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Operate Your Power Boiler 
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New Fireye 
nse “Packaged” Interlock 
oy oo a System automatically 


and tested in 
cabinet assembly. 


| A insures safe 
light-off and firing. 
































Now, for the first time, you can have a complete 


“packaged” safeguarding system for your power boiler 





This single factory-integrated control system 
automatically, positively enforces a safe light-off 


procedure and supervises the flame during firing. 
9 Every stage of lighting-off each burner is precisely 


controlled by Fireye’s system of timers, interlocks, and 


allow re-ignition before the combustion chamber 


1S « ompletely purged, 


This new Fireye system eliminates the hazards of 





) 

: 

| 

| 

— shutoff valves. And, if the flame goes out, the system 
shuts oft fuel in 2 to 4 seconds... and will not 


Y incorrect light-off and flame failure, which insurance 
records show are the cause of 85% of all furnace 
explosions. It can be installed on any multiple burner 


boiler. Installation supervision by a qualified Fireye 





engineer is part of our national service, when desired. 


“ Ve For full details, call your local Fireye representative, 
or use the coupon below. 














COMBUSTION CONTROL DIVISION 
ELECTRONICS CORPORATION OF AMERICA 


718 Beacon St., Boston, Mass. 





























“package” 
Other ECA Divisions: Photoswitch Divisior 


* Fireye Division * Marine Division * Business 











Machines Division * Photoconductor-Transistor 






Division * Military Division 





Electronics Corporation of America, Dept. C25-5 





718 Beacon Street, Boston 15, Massachusetts 






Please send me your new bulletin describing safe start-up and firing practices for nm sltiple 





burner boilers 








NAME 


Complete COMPANY 
Cabinet 
Assembly STREET ciTY 










BAYER 
STEPS UP BOILER PERFORMANCE 


DISTINCTLY 
DIFFERENT 


Balanced Valves are 
for the lang life 


mfinued tightness 


WITH THE Bayer Balanced Valve Soot Cleaner 
the balancing chamber above the piston disc 
impounds steam when the valve closes, thus 
relieving valve parts from shock. The valves 
remain steam tight because the dashpot action 
causes the valve to seat gently. Unbalanced 
valves close with a hammer stroke and soon 
become leaky. 


When stationary elements are used the 
Bayer stationary balanced valvt head may be 
furnished. Thus all the cleaning elements of 
the entire soot cleaner system can be controlled 
by the Bayer quick-opening Balanced valves. 
This gives a uniform or standard valve con 


yle Chain Balanced 


foot C'leane 


trolled system and in addition, when high pres- 
sures require a reduction in pressure at each 
individual element this Balanced valve unit, 
whether used with a stationary or a revolving 
element, can be fitted with an integral orifice 


plate valve 


Piping connections can be kept in the same 
plane and undesirable bends or fittings avoided 
when the Bayer Balanced Valve is installed with 
both stationary and revolving elements. 


Valve parts are standard and interchange- 
able and when high pressure heads are fitted 
with orifice plate regulating valves these parts 
are also interchangeable 


THE BAYER COMPANY 


SAINT LOUIS, MISSOURI, U.S.A. 
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cities" 


are Custom-Built 
to your specifications 
Pad 


Write your own prescripition’: 


Pacific Boiler Feed Pumps are 
fabricated from selected ma- 
terials to provide the utmost 
structural strength and sta- 
bility — maximum resistance 
to corrosion-erosion and 
wear. Built in multi-stages 


for capacities to 2700 gpm; 

STEAM TURBO PUMPS 
less unit cost— 

less floor space— 


steady dependable output! 


Capacities to 500 gpm 
Discharge Pressures to 1100 psi 
Steam to 900 psi— 850°F. TT 
Exhaust Pressures to 50 psi 
Speeds to 10,000 rpm 


PACI Fl C Write for bulletins 109 and 118 
My, oa SB 4 Dacific Pum 
Tucts0amn ines 
PU M Ps HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bidg., 122 E. 42nd St.. New York * Offices in All Principal Cities 
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discharge pressures to 3000 
psig; speeds to 5000 rpm. 








The New C-E La Mont 
Controlled Circulation Hot Water Boiler 


For those applications where high temperature water has in- 

herent advantages over steam—and there are many—the C-E 

La Mont H T Boiler has numerous points of superiority. Among 

the more important of these are: 

1. Complete control over HT water movement in both system and 
boiler. 


2. tow pressre loss is inherent so no separate boiler pump is 
required. 

3. Pressurized operation with oil or gas means no induced draft 
fan—simple stack. 

4. Single-pass design has no baffles—low draft loss—cleaner boiler. 

5. More efficient heating surface can be arranged because of posi- 
tive, controlled circulation 

6. Other features such as: steel enclosed setting—few headers, 
all accessible—any fuel, oii, gas or coal 
Available in sizes ranging from 15 to 150-million BTU per 

hour, or more—for pressures to 300 psi and temperatures to 

about 425 F. 





— 


MEET YOUR HEATING OR 
PROCESS NEEDS WITH 
ONE OF THESE C-E BOILERS 


If you need steam — from 4,000 to 60,000 pounds per 
hour...or high-temperature water for heating or process 
applications ...one of the three C-E Boilers shown here 
will fit your needs exactly. 


Collectively they offer an exceptional diversity of 
choice, and a brief consideration of the features of each 
will help to “pin point” the design characteristics suited £ 
to your situation. ; 

Of course, if larger capacities are needed the Combus- ij 


tion line includes boilers of any capacity —for any pres- 
sure — for any fuel or method of firing. 





Please feel free to call upon us for further detailed 
inforrnation. Catalogs of each of the units illustrated are 
available upon request. 


vv 


- 


COMBUSTION ENGINEERING ty 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
BOILERS, FUEL BURNING AND RELATED EQUIPMENT, PULVERIZERS, AIR SEPARATORS AND FLASH DRYING SYSTEMS, PRESSURE VESSELS; AUTOMATIC WATER HEATERS, SOIL PIPE 
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The C-E Package Boiler, Type VP 


This completely shop-assembled boiler is available in fourteen 


sizes fromm 4,000 to 42,000 pounds of steam per hour... for design 
pressures up to 500 psi up to 200 degrees of superheat available 
in sizes above 21,000 pounds capacity for pressure firing of 


liquid or gaseous fuels. The VP Boiler has more water-cooled area 
per cubic foot of furnace volume than any other boiler of its size 
and type. The large lower drum-—30-inch diameter—permits a 
simple, symmetrical tube arrangement greater storage capacity 
. easy access for washing down or inspection. A centrifugal fan, 
which operates at low speed and is exceptionally quiet in opera- 
tion, is standard equipment. The simple baffle arrangement results 
in low draft loss simple soot blowing no dead pockets 
high heat absorption. The VP is enclosed in a reinforced, gastight, 
welded steel casing, and shipped completely assembled with firing 
equipment, fittings and forced draft fan. For foundation, it needs 


only a simple concrete slab. 


The C-E Vertical-Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 


pounds of steam per hour .. . for design pressures up to 
475 psi up to 200 degrees of superheat available in 
20,000-60,000 Ib range . . . for solid, liquid, or gaseous 


fuels. This beiler is a completely standardized design 
adaptable to many conditions. Like the VP Boiler the 
VU-1O is particularly well suited to plants having small 
operating and maintenance forces. It is bottom-supported 
and needs no outside supporting steel. It performs effi- 
ciently over a wide range of output, and is easy to operate 
and to maintain. All perts are easily accessible for inspec- 
tion. The VU-10 is a complete unit—boiler, furnace set- 
ting, fuel-burning equipment, controls, forced draft, heat 
recovery equipment (if desired). Regardless of fuel or 
method of firing, the same general cross-sectional arrange 
ment of drums, convection bank and furnace wall cooling 
is used. 
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M.W. KELLOGG 


WELDING 


TECHNIQUES 


KEEP PACE 


As supercriti¢al pressures and temperatures are put to work 
more and mare in improving the economics of steam-electric 
plants, supertritical engineering and workmanship are de- 
manded of the welding techniques for main and reheat steam 
piping. 

At M. W. Kellogg, one of the many ways by which the 
company’s power piping fabrication keeps pace with steam 
boiler and turbine designs is K-Weld* . . . a unique inert gas 
shielded are welding technique that assures complete penetra- 
tion and a highly uniform internal contour without the use of 
backing rings. 

No welding problem in the shop or field is too tough for 
K-Weld. Developed through M. W. Kellogg’s initial work on 
thin-walled stainless steel rockets, K-Weld safeguards the vital 
link between boilers and turbines in steam-electric central sta- 
tions throughout the U.S. and Canada. Write for particulars. 
K-Weld’s indicated uses in nuclear plant applications also 
warrant your investigation. 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N.Y. 


The Canadian Kellogg Company, LAd., Toronte + Kellogg International Corporation, London 
SUBSIDIARIES OF PULLMAN INCORPORATED 


WV. W. Kellogg Company 





POWER PIPING~-THE 


This 12-page booklet describes K-Weld in detail 
as well as M. W. Kellogg’s other facilities for 
serving the power piping needs of modern cen- 
tral stations. 


VITAL LINK 
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Bartlett-Snow 
coal handling 


@ The large view above shows the Duke Power Company's 
Buck Station after completion of a 270,000 K.W. extension that 
increased the capacity of the plant to 460,000 K.W. maximum 
continuous capability. The new, completely self contained coal 
handling system required for the plant addition was designed 
by Bartlett-Snow working with Duke Power engineers. It has 
capacity of 500 tons per hour using 36’ belts and includes 
track and reclaim hopper, feeders, belt conveyors, crusher, 
sampler and automatic tripper. Let Bartlett-Snow central station 
coal handling engineers work with you on your next new 


plant, plant extension or modernization project. 


asd 
.norne® 


“Builders of Equipment for People You Know” 





bo” iy FH 


Above: Aerial View of Buck Steam Station 
Duke Power Company 
Spencer, North Carolina 


General View of Ceal Handling System 
Shewing Storage Conveyor 


View of Distributing Belt Showing 
Avtematic Belt Tripper 


TT 


e are no cold spots and less 
corrosion 

in the 
Ljungstrom* 


Air 


Preheater 


PUY COU) ECL! ELL 


| 
} 


TT 


In the Ljungstrom, the heat-transfer surface 
rotates alternately through the gas and the air 
streams . . . keeping heating elements 
consistently hotter than other types in 
equivalent service. That’s why there are no 


| 


cold spots . . . and less corrosion 





in the Ljungstrom. 


Even though corrosive action is slow, some 
does take place at the cold end of the 
Ljungstrom. This presents no problem, since 
the cold end is sectionalized to permit 





easy reversal and almost double life. 
Reversing or replacing the cold end does not 
disturb the rest of the elements and 

takes just a few hours. 


MM 


' 
| 


Get all the details on the 





Ljungstrom Air Preheater. Send for the new, 


Ut 


free, 38-page reference manual, 
“Ljungstrom Air Preheaters.” 


eeeeeeeeeeeeeeeeeeeee ee ee eevee 


Advantages of the Liungstrom Air Preheater 
* Size for size, recovers more heat than any 
other type 

Reduces fuel consumption. Permits use of 
lower-grade fuels. Increases boiler output 
and reliability 

Eliminates cold spots . keeps corrosion 
to a minimum. 

Easier, faster to clean and maintain. 
Requires far less supporting steel and is 
quickly erected 


eeeeeeeeee eee eee eee ee 
Seeeeeeeeeeeeeeeeeeee 


eeeeeeeveeaeeeereeeeeeeeeeeee eee 


The Air Preheater Corporation 60 East 42nd Street, New York 17, N. Y. 
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Never leave 


dependability 


out of your fuel picture 


A sailboat has no choice —it must depend 
upon an undependable wind for locomotion. 
Fortunately, you have a choice in fuels for 
your firing system. Select the fuel known for 
complete dependability — Bituminous coal! 
It’s the one fuel which gives you 


Dependability of Supply—Bituminous 
coal provides, for centuries to come, an inex- 
haustible source of low-cost heat and energy. 
The vast Bituminous fields served by the 
B&O contain a great variety of outstanding 
coals for every purpose 


Dependability of Cost—Cost is kept low 
and stable thanks to the advancements made 
by modern mechanized mining. And coal ts 
economical and safe to store 


Call on our Coal Technical Service! You 
will receive authoritative information on 
how to select the right Bituminous coal for 
your specific firing job... how to make the 
most of your fuel dollar. Ask our man! 


Write: COAL TRAFFIC DEPARTMENT 
BALTIMORE & OHIO RAILROAD 
BALTIMORE 1, MARYLAND 


BITUMINOUS 
COALS FOR 
EVERY PURPOSE 


1-7 -N al fel. i -mr. me) tiem 7 Vis fey Ye 


Constartly doing things — better! 


= 


~ 
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DIAMOND 
“MULTI-PORT” 
Bi-Color Gauge 


FLANGES ELIMINATE 








“MULTI-PORT” 












shalt END STEMS Advantages: 
ROUND AND STUFFING BOXES (1) “Bi-Color” principle shows steam 
INDIVIDUAL fog end water green 
PIECES OF MICA seaman any (2) Small round ports instead of long 
AND GLASS glass strips 
on ein (3) “Hi-Lite” Iuminator for improved 
visibility 






(4) Simplified high-pressure construction 


PORT PARTS ) (of 5 (5) Maximum thermal stability for 




















REPLACED WITHOUT A BO) rapid starting 
Lisle al. lemmey Vile) 3 ' Le%e/ E , , 
FROM BOILER : , ome (6) Easy, inexpensive maintenance... 
»s a in place 
Lore (7) Direct reading . . . basic reference 
fo gauge 
HI-LITE” yr STEAM SHOWS RED 


ILLUMINATOR 





The “Multi-Port” gauge has been de- 
veloped over a four-year period and 
hos been in continuous successful high 
pressure operation for more than 18 
months in several leading central station 
plants. For additional informa- 
tion, write for new Bulletin 1174 
. use the coupon below. 


WELDED CONSTRUCTION | 
ASSURES 
PERMANENT TIGHTNESS 





6962 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 







Please send me without obligation a copy of new 
Bulletin No. 1174 explaining the advantages of DIAMOND POWER SPECIALTY-CORP 


i 

| 

| 

| 

| P 

| the Diamond “MULTI-PORT” Bi-Color Gauge. LANCASTER, OHIO 
| 

| 

| 

| 


NAME aa | 
: Diamond Specialty Limited— Windsor 


Ontario 


COMPANY 
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WESTINGHOUSE HEAVY DUTY INDUCED DRAFT 
FANS ARE ECONOMICAL... SAVE SPACE! 








Ihe outstanding features of these Westins 
house-Sturtevant Heavy Duty Fans with for- 


wardly curved blading offer the best combination, 


in public utilities and industrial plants, for both 


process steam and power! generation. 


1. HIGH FAN EFFICIENCY — Streamlined passages 
and improved blade proportions provide high 
fan efficiencies throughout normal operating 

range 


LOW FIRST COST—| 


tional type for the ime duty 


3. SPACE SAVING — Design permits handling large 


ess than any other conven 


WESTINGHOUSE 
AIR HANDLING 


you cAn BE SURE....1F rs 
Westinghouse 
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Inlet damper con- 
trol saves horse- 
power at reduced 
loads by spinning 
entering gas in 
direction of wheel 


rotation. 


volumes of gas in relation to space occupied 


. LOW SPEEDS — Operating speeds are lower than 
other conventional fan types 
. RUGGED — Solidly built of welded reinforced 


steel plate and designed specifically for heavy 


duty induced draft service 


MORE FACTS? Call your nearest West 
inghouse-Sturtevant specialist he’s the ““Man 
with the Facts’ on Mechanical Draft and 
other Air Handling applications, and Ele« 
tronic Air Cleaning 


ouse Electric Cory 
turtevant Division, Dept. 10D 
Hyde Park, Boston 36, Ma 


Please send more fact n your Induced Draft Fan 














For positive 
material flow 
Hopper Valves! 

consists of an upper and lower 
valve which are alternately opened by 
a motor-driven cam. Unique self 
cleaning features make it suitable for 
the toughest applications 
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DUST SHAVE-OFF = f.- 
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By-Pass ~| = ; 
DUST CHANNEL _ 
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INLET FOR 
DUST LADEN GASES 











BY-PASS 
——————=—=—-_ RE-ENTRY OPENING 







DUST OUTLET 


How the Exclusive “‘shave-oft’’ 
raises the efficiency of 


BUELL CYCLONES 


We invite you to examine this illustration closely! For it clearly shows 
how the exclusive design of Buell Cyclones uses the energy of the 
“double eddy current” to increase collection efficiency. 

Black arrows indicate how the upward spiral of dust is caught by the 
patented “shave-off” and by passed down to the lower part of the 
cyclone. Here the downward flow of the lower half of the “double 
eddy current” forces it to the discharge. Result: high level of efficiency 
no other mechanical cyclone can offer! 

Large diameter design for clog-free operation! Extra heavy gauge 
metal wall for long life! It will pay you to get all the facts about Buell 
Cyclones! Write for free booklet—The Collection and Recovery of 
Industrial Dusts—which explains all 
three Buell systems. Dept. 70-E, Buell 
Engineering Company, 70 Pine Street, 
New York 5, N.Y. 





> 20 Years of Engineered Efficiency in 
mr’ DUST COLLECTION SYSTEMS 
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Genius and the Supply of Engineers 


Intellectual giant re rare among humans, but theu 


iccomplishments radiate like the 
While the fish swimming 


understand the 


ripples caused by a 


tone dropped in a still pond 


in the quiescent pool cannot nature of 


the wave action that disturbs his calm, he is obviously 


change that his surroundings have under 


ill oll 
d and immortal mathematical 


iware of the 


gone So it 1s with who have been contem 
poraries of the distinguish 
Albert Einstein 


in end on April IS 


physicist, whose creative career came to 


Our knowledge of the fundamental nature of the uni 


verse has been enhanced by this modest genius who 


combined great mental audacity with personal humility 


His theories of relativit contributions to quantum 
mechanics, and postulations of unified field theory and 
the equivalence of itter and energy will have an 


1 


enduring place as intellectual landmarks in man’s con 


tinuing quest to discover the laws of nature But even 


if we cannot fully comprehend the physical theories that 


Einstein so ably expounded, we cannot escape the impact 


of his contributions 1 cience, philosophy and the art 
of living 

loo often we are prone to place genius on a pedestal 
far removed from ordinary human activities Yet af 
this myth needed dispellit no better example could be 


found than Professor | tein. His background was 
more closely allied t ppled engineering than pure 
physics, for his father was the owner of an electro-tech 
nical works in Munich, while his early education was 


lechnische Hochschule in Zurich 
outside the teaching profession was as a 
Patent Office in 


il formulation of the 


icquired at the ind hi 


lirst experience 
member of the tafl the Wi Bern 


It is even said that his inits 


special 


relativity theory wa pare time accomplishment while 
he held down a routine } tion as a $600-a-year patent 
examiner 

What does all of 1 e to do with the supply of 
engineers? Well, Prof r Einstein himself gave the 


inswer on the oc becoming an American 


citizen in Trenton, N. | 40 

I do feel that in erica the most valuable thing in 
life is possible, the development of the individual and 
his creative power There may be men who can live 


without political right without opportunity of fre 


individual development t I think this ts intolerabl 
tor Americans 
In our preoccupatiol! with quantitative engineering 


manpower superiorit worldwide competition for 


must not lose sight of the 
Let us ask thi 


te hnologt il 


dit 


upren ic V¢ 


idual and his creative power que 
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tion How many average engineers or scientists con 


stitute the human equivalent of the genius of an Edison 
or an Einstein? 


Certainly we must be concerned with our present and 


future supply of engineers, but equally important we 
must make every effort to discover and encourage the 
intellectual giants, the towering pines that are un 
mistakable in any forest. On that note we honor the 
memory of an eminent physicist and an inspiring teacher 
who belongs to the ages 


Recruiting Youth to Power Engineering 


American I-ngineer, in its special 


Week, Feb. 20-26, re 


Pp ted on the selections of six leading « ngineers asked to 


Qur contemporary, 
issue saluting National Engineer 
comment on the three engineering achievements they con 
sidered most outstanding in the march of human progres: 
All agreed that the tapping of nature's power sources 1n 
cluding falling water, fossil fuels and most recently nu 
clear energy, to man's 
the three 
ind would continue to be so into the future 


purposes was unquestionably one of 
most ol engineering achieve 


There 


were widespread differences in the other choices reflecting 


iwnihcant areas 


ment 


very largely the immediate personal experiences of the 


individuals. Certainly such unanimous praise from a 
spread of engineering leaders should appeal to the imag 
nation of youth entering engineering schools 

Yet at the Winter Meeting of the 
Institute of Electrical Engineers one 
right off the campus of a leading engineering school had 
But as 


student it ha 


recent General 


\merican speaker 


this to say power engineering has been pre 


failed to attract 
high intellectual 


sullicient 


ind 


ent d to 


numbers with sufficiently ability 


creative breadth to meet the needs On nearly every 
campus power engineering has become the poor relation, 
both financially and intellectually, by contrast with the 
fields that support the mission to proce ind transmit 
information \ harp ind decisive reversal of thi lua 
tion is needed 

No doubt there are many steps that can be taken at the 
university level to improve the situation there Sut to 
the high school boy the radio and television field carrie 


i definite glamor plu i chance for the tinkerer to get hi 


hand in early as a radio ham Che combination repre 


sent i tremendou idvantage held by communication 
engineering in conditioning or actually recruiting youth 
in their formative years lany high schools boast radio 


but if there are »wer clubs at all they are 


indeed. Po 


club iny p rare 


ibly here is an area where power engineering 


could cut into the competition idy intage 





Design Features, Operating Experience 
and Performance of 100,000-Kw Re- 
heat Installation ai Potomac River 
Station 


By LEWIS W. CADWALLADER} and HERBERT S. FREDERICK}! 


Careful attention to all the details of selecting 
the equipment, designing the station and oper- 
ating the completed plant has resulted, in this 
Station, in producing a first-rate overall thermal 
efficiency of 37 per cent in the face of the appar- 
ent limitations imposed by a high average con- 


denser circulating water temperature and 


proved conservative design steam conditions. 


r IS the purpose of this paper to discuss the out 


standing design feature operating experience, man 


power requirement ind = perlormances 
ign capability of 100,000 kw 


L050 


record ol i 


vyenerating unit with a ce 


with stean nditions of ISOO pressure, 


and psig 


primary steam temperature and 1000 F reheat steam 
temperature 

Thi 
less than the 
heat 


initial steam pressure 


100,000 kw is somewhat 
124,000 kw 


last 6 years 


design ipability ol 
for all re 
Phe 


been sur 


national average ol 


machines purchased im the 
ind temperature have 
passed by other installations, and condenser circulating 
with maximum 


ot SI I 


relatively high, 
ind i } 


inclusive 


water temperature 1 


month average 


Notwithstanding 


ill thermal efficiency | 


temperatures of SS Ff 
for June to 
these 


sept mber 


basic limitations, the over 


iveraging 37 per cent which is near optimum for condi 


tions below the supercritical 


The 


housing also two 


No 
90,000-kw nonreheat machines placed 
1950. The new 


unit under discussion is the } unit in a station 


in Operation in October, 1949, and June, 
No 
God 
later on July |4 
of No. 3 


ice, early in 


} unit was placed in preliminary operation June 30, 


) 


ind became firm commercial capacity weeks 


1954 Unit No 
is under construction and 1s scheduled for serv 
Lot 


1, which is a duplicate 


Chere is a single boiler per turbine, 


and fuel used is pulverized coal. Light fuel oil is used 


lor igmition 
Introduction 


Che design criteria established for the Potomac River 


Generating Station called for compliance with the vary 

ing and exacting requirements of such authorities as the 
National Capital Parks Division of the U.S. Department 
of the Interior, the City of Alexandria, Va., and the Civil 


Aeronautics Administration The obedience to the di 


* Presented before the ASMI ring Meet Baltimore, Md April 18-2 
lus 
t Mechanical Knginecer 


t Mechanical Engineer, Stone 


Potomac FE le« « Power \« 
x Wet 


ter Engrg 


38 


tates of these bodies, even when overlapping and conflict 
ing, has been described elsewhere in a series of papers 
Phe re thes 


clear when we consider that the 


isons for extraordinary stipulations ar¢ 


Potomac River Generat 
ing Station of Potomac Electric Power Company, Fig 

is located on the Potomac River 
Capitol of the United States, | 
est part of the Washington 
50 vd 


within 5 mules of the 
»5 miles from the near 
National Airport, and ap 


from several modern 


Phi lo« 


harmonize 


proximately groups of 


ipartment buildings ition made it mandatory 
that the 


architectural pattern ol the area 


station building with the general 
Chis was accomplished 
of red exterior face brick trimmed with gray 

Phe only 161 ft 


ground but equipped with nozzles which at 


by the use 


limestone chimneys were extended 
above the 
full load discharge the gases at 60 mph 

Each boiler is provided with its own chimney Sta 
to the 


trolled and minimized by the use of glass-block windows 


tion noise carry-over ipartment building 1s con 


on that side of the building, by using slow-speed exhaust 


fans, and by installing silencers on the usual sources of 


station notses such as motor-driven vacuum 


flash 
ish emission from the 


pumps, 
Fly 


chimneys is controlled by a series 


steam tanks, and ash-conveyor exhausters 


dust collector with a combined 


Che 


car dumper is totally enclosed and equipped with a dust 


mechanical-electrostati 
collection efficiency of 99 per cent rotary railroad 
collecting system to permit dustless unloading of coal 
Che Bradford breaket 
and all intermediate transfer 
points also are served by dust-collecting systems Che 
surface of the 150,000-ton coal-storage pile is sprayed 


cars house, coal bunkers in 


station coal-conveyor 


periodically with heavy fuel oil to prevent dusting 


Wain Generator 


Each of the main generators is directly connected to 
two transformers to step up the voltage from 13,800 to 
69,000 volts for transmission to the load Pwo 60,000 
kva transformers are provided for each of the 90,000-kw 
90,000-kva transformers for each 
The 13,800-volt 


terminals are 


generators and two 
of the 100,000-kw 
erator leads to the 


generators gen 


transformer of the iso 
lated phase construction Che normal source of supply 
for the 


directly connected to the 


»300-volt station auxiliaries is from transformers 
13,800-volt leads of each main 


generator Chere is a reserve source of supply to these 


auxiliaries through transformers connected to the 69,000 


Power for Our Nation's Capital by L. W. Cadwallader and W. | 
March 1950 
Potomac Electric Power Company 
by L. W. Cadwallader, Southern Power & Indust 
‘Cost Application, and Performance of Series Dust Collector Installations 
oal Boilers,’ by L. W. Cadwallader, paper presented at 
on of the Air Pollution and Smoke Prevention A 


More 
Lank, ¢ 


OMBUSTION 
New Potomac River Statiot 


February 195! 


on Large Pulverized ¢ 
the 1052 Annual ( 
stron of America 


onvent 
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Fig. 1—Potornac River Station, aerial view, indicates the 
problems the site created for the plant designers to estab- 
lish good neighbor relations 


witchyard 1s adjacent to the 


volt bu Phe 


turbine room an 


een in Fig. | 


Nos. | and 2 units were provided originally with steam 
distilled 


included in the 


evaporator water make-up 


\ mixed-bed demin lizer wa job for 


and 4 unit not yet in service rhis 


‘ 9 
NOS 0 


demineralizer will ha flicient 


ill make 


In conjunction 


capacity to provide 


up for an ult tation of five units 


basic economic studies for 


this new No. 3 unit, car il consideration was given to 


ind a cycle arrangement 


ugh to warrant duplication 


selecting team 


which were progr 


in a fourth and fifth unit at Potomac River station and 


it the time const itive enough to give some as 


Sarre 
urance of reliable t ind main 
cost \ ubstantial 


costs can be re ilized b 


ind low operating 


tenance saving im engineering 
realistic policy of duplication 
ul economic 


within the frameworl 


above 
made to proceed with a unit having a design capability 
of 100,000-kw 


Based on the iderations, the decision was 


LSOO psig pre ure, 1050 F primary steam 


Fig. 3—Fundamental flow diagram of Unit No. 3 shows the 
extent of regenerative feedwater heating, open heaters, other 
cycle information 


temperature, 1000 F reheat steam temperature, seven 


stages of extraction feedwater heating with a maximum 
bot) I 
section of the sta 


feedwater temperature of approximately entet 


ing the boiler economizer \ 


cTOSS 
tion is shown in Fig, 2 

The fundamental flow diagram of unit No. 3 is shown 
first points of res 
2nd and 21st stage 
of the 


heaters provide for deaeration and boiler feed storags 


in Fig. 3 Phe enerative feedwater 


heating are the heaters located in 


the steam-dome space condenser Che two open 


Final feedwater heating is accomplished in two half 


heaters connected in parallel and supplied 


capacity 
Iwo heaters in 
309 


with steam from the cold reheat lines 
parallel were selected to avoid i drop of 54 F (453 
which would occur if a 


in final feedwater temperature 


single full-capacity heater were to be lost in this service 


Turbine Generator 


Che turbine generator selected was a General Electric 
3600 rpm, tandem compound, double-flow reheat ma 
chine of the so-called Dunkirk design as shown in Fig 
| Che machine was specified to have a guaranteed 
100,000-kw at 2.0 in. H 


maximum capability of abs 


Fig. 2—Cross-sectional view of the Station shows relative arrangement of major equipment 
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Fig. 4—Cross-section of the No. 3 turbine unit. 


bac k 
the 
cal margin of 


pressure lo comply with this type specification 


manufacturer designed the machine with a theoreti 
The 
tor was specified to have a maximum guaranteed capa 
bility of 100,000-kw at factor, 13,800 
and with 95 F river water supplied to the hydrogen coolers 


}00-kw 


> per cent hvdrogen-cooled genera 
| s - 


0.85 power volts 


Excitation 1s by a 1200 rpm, GE high inertia typ 


m-g set with 250-volt main and pilot exciters 


Botuler 


The 
controlled circulation unit 
Si 


Engineering 
725,000 Ib of steam 
1050 F 
reheat 
shown im 


Combustion 
rated at 


boiler selected wa i 


per hr at 5 psig superheater outlet pressure, 


primary steam temperature and 1|000 F tem 


perature \ boilet Fig. 5 
Lhe exit-gas temperature was specified at 250 F with 100 
I iu the the 


specified infiltration 


cro ection 1 


boiler 
The 


itt 


entering tubular air heater, and 


setting was 
the 


penerating 


lor zero atr 


intent ol boiler specication wa 
the 
able within the limit imposed by the gas 
of 250 F There ha 


engineers 


to cover a st 


unit having maximum etheaency attain 


exit temperature 
the 


im-generating unit 


been reluctance on part ol 


many to purchase a st for 


this low gas temperature due to possible corrosion and 
preheater We felt that the 
ulable to this plant it would be a 


well worth taking \s 


plugging of the au with 
good quality coal ay 
calculated risk 


unit was developed by 


i result, a boiler 


Combustion Engineering with a 


guaranteed efliciency of 9] burning 


>, 000) 


per cent when 


Eastern bituminous coal with a heat 
Btu per Ib as fired 

Mr. W. H. Armacost 
Annual Meeting of the 


trolled-circulation boilers then in operation 


content of 


1953 


the 
cle a ribe ad 


pre ented a paper’ at 


Society which con- 


Results o! 
steam-purity tests and observed drum-metal tempera 
tures during start-up of our No 
it the 1954 Annual Meeting of 


Powell and Grabowski Only 


} boiler were reported 
the Messrs 
features differing 


Society by 


Irom 


: The 
Kagineering, Inc 

**'' Drum Internals and High 
H. A. Grabowski, Combustion 


ontrolled. Cir 


40 





It is a 3600 rpm, 


tandem compound, double-flow reheat machine 


earlier units or of particular interest pertaining to labor 


iving and performance will be covered in this discus 


Sion 


jotler Circulating Pump 


[here are three motor-driven Ingersoll-Rand vertical 


circulating pumps per boiler, any two of which are ca 
pable of circulating adequate water for full steam output 


Each pump 1s rated at 4250 gpm a i pump discharge 


pressure of 1985 psig with a pump suction pressure of 


1945 psig, and is driven by a 150-hp, 1750-rpm motor 


\ cross-section of one of the boiler circulating pumps is 
shown in Fig. 6 


al -~ 
‘? A ee "4 i 
Ne Sea + aa tS SS Ses loose Sees Tt 
+g genacteph yak g 
(- | g | Smit 
tr Ando hr o4-t4— one 
itt i” r 


~ 


THeece 
BOILER CIRCULATING 
pune 


aor tl 


sttaw 
aie HEATERS 
im FORCES 
owart oucT 


a 
= | ahs 


b> 


my 
wf + 


~ 
. . \ 4 
. 

7 LP. } 
x XV 
% 

aN i 
“ 
NEER GRINDER 


Fig. 5—The boiler selected, shown above, is a 725,000 lb 


per hr controlled circulation design with an exit gas tern- 
perature of 250 F based on a good quality coal 
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ertical with singk 


ising to eliminate radial 


ty pe 
nozzles are arr inged for 
piping 
cast « 


which support 
steel Phe 
teel drilled for necessar\ 

1 heat-treated illoy 
removal with an 
bolting nuts al 


irbon 


lor €a 
pressure 
d with 
haft is 
ball type radial 


ment to be reme 


t disturb ilignment Phe 
be irings 
oller 

yh tee] 


The St ilinig 


type thrust bearing 


with renewabl 
irrange 
hrottle bushing and sleeve 
chamber and the back of 
iS eal is to pre ent 
rom entering the breal 
de to install full pre 

water 11 


eloped \ 


I 


injection 


provided 

tufling box 

xpected that 

nent would be ) 
In order to deter 


luring normal boiler 


Fig. 6—Boiler circulating pumps are of the vertical type 

with single suction impeller, double volute casing and rated 

at 4250 gpm at discharge pressure of 1985 psig with a suction 
pressure of 1945 psig 
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operation, the boiler feedwater flow to the common 


header furnishing injection water to all three pumps is 
leakoff to the 15th stage 
metered and 


recorded by a flowmeter Phe 


feedwater heater is similarly 


\lso a differential pressure control valve was 


deaer iting 


recorded 
installed to 
icross the pump seal regardless of injection water supply 


maintain a prescribed differential pressure 


pressure variations or of pump suction pressure We ar 
tant differential pressure of 40 psi 


operating with a con 


cross the pump seal, under which condition the 
injection water supply for three pumps is 50 gpm and the 
total leakoff for thre« difference 
of 13 gpm or 6500 Ib per hr represents the total quan 


feedwater flowing through the three pump seals 


pumps is 37 gpm. The 
tity ol 


mto the boiler 


Boiler Furnace 


that the 
ishpit Phi 


» indicate: 
shaded 


resulted in 


ction shown in Fig 


i dry bottom with 
f furnace bottom ha 
ishpit than the 


bottom 


i substantially 


cooler conventional symmetrical design 
The furnace 


tate 


ish is removed in a completely dry 


through motor-driven double-roll ash grinders and 


manually operated gates into a vacuum transport system 


Removing the furnace-bottom ash is one of the routine 


duties of the shift personnel Phi ume sy 
ill of the 


ilso is a 


operating 
8 fly-ash hopper 


duty of the 


tem empti iutomatically 
ind this 


hift operating personnel 


the boiler unit routine 


regular 


lar lleater 


ertical tubular air heater, due to its design for 


exit into two tub 


hort cold-end 


temperature, is divided 
tubs ind i 


tube 


with 56-1 
tube The 14-ft bank can be 
6-ft-lon bank 

Vhe ir for the 


duc tT 


One bank 
on with It 


wed without disturbu the tubs 


thi ever hecome nece t 


draft fans is obtained through work from 
the boiler in order to fur warm air to the 
heater In addition 

iti coils are the 

tubul ter 


r the 


pree ition, ¢ 
forced 
connectiol to the which 
temperature of the air ent cold-end 


to be increased further if nece iry to main 
tube-metal temperature The extraction 
i! coils have the furth 

mall re i , r ( to 


to the 


t ge ol im 
equ ili A 
he ite! 


ution tubular am 


, , 
lanpo er Requirement 


central 


tion layout dor not embrace the 
tm idea to the extent 
toda The ke pl ol the 
ited in Fig. 7 Actually at 


electrical control 


4 COMMon ith New vet 
main 
Poto 


tions ofl 

level i 

er Station there is on 
totally en 

ultimate ! ol 1 hive 


inch 
room 


ideqt ite bor t he pro 


unit There is one 


boiler room for boilers | and 


boiler ; and 4 \s shown in Fig 


vn operating station in the basement 


ind 2 nd one for Nos O ind } 


tuxiliari 


ihhars There are no regularly assigned turbine 


starting and stopping of machines is pet 


team operator from the boiler room under 


4l 





Fig. 7—Key plan for the operating level indicates that the 
Station does not follow the conventional central control 
room idea 


supervision of the watch engineer or the assistant watch 
that for the 
which are in service 
i total of five 


two 


Phis mean four units at Potomac 
three of 


onstruction, there 


engineer 
River Station 
which is under « 
principal operating 
in the 
operating « omple ment of thi 


ind one ofl 
will be 


tations——-two in the boiler room 


basement and one electrical control room The 


four-unit station, including 


all shift operating supervision, electrical operators and 


steam operators will be as follow 


The foregoing 1s the total operating-shift personnel 


chargeable to the operation of these four 
380,000-kw Phere 


attendant 


which will be 


units with a design capability of 


are no other 


equipment operator roving 


operator operator in traming, or maintenance 


men who charge part time to plant operation Phe 


total operating complement of 59 provides 0.155 men 
per L000-kw or 6440-kw per man 

Comparison of operating manpower requirements with 
those of 


given by 


other new pulverized coal burning stations 1s 


Fable I 


units opera ed trom centralized control rooms 


Plants A and B have large capacity 
It is our 
considered opinion that the operating complement of 59 
River Station could man a station of similar 
00,000 kw 


for Potomac 


design containing four machines, in which 


case the men per 1,000 kw would become 0.074 and the 
kilowatts per man would become 13,560 

We believe that the operating org 
rangement of tations at the 
Plant 


Stations now in operation 


imzation and ar 


control Potomac River 


with central control-room 
ind has the 


trumentation, 


compare tavor ibly 
ulded advantages 
of lower capital investment for in lower 
maintenance costs and 


better 


instrument distributes the op 


erating personnel to idvantage around the sta 


tion for both normal and emergency operations 
kexpertence and Perfarmance 


Operating 


In accordance with our past practice for new boilers, 


42 


Fig. 8—~A key plan similar to that for the operating level is 
pictured above for the basernent level 


the No. 3 boiler unit was acid cleaned One of the Ing 


soll-Rand 
throughout tie 


vertical boiler circulating pumps wa 


acid-cleaning procedure without 
attention 

reheat steam thor 
with live steam from 


d into the tur 


pecial parts or undue 
All main steam and 


out to 


piping was 


oughly blown itmosphere 


the boiler before any steam was admitt 


bine \ ill 
tramers 


idditional safeguard 
installed 


main steam 


temporary fine-mesh 


wert iround the permanent steam 
ind in the re 


0 days dur 


trainers in the 
heat 


top \ il r 


team intercept valves for a period of 


ing preliminary operation They were removed at the 


expiration of this 10-day period because of our concern 


over previous reports from other utilities indicating dis 


integration of the fine-mesh wire after very short periods 


of operation. However, we found our fine-mesh strainer 


in excellent condition with every indication of being 


suitable for a much longer period of operation than 10 
days Phe had 


approximately 0.50 oz of welding bead 


four fine-mesh strainers iccumulated 


ind fine metal 


chips, some of which could have caused damage to the 


that the omission of back 


cleanliness of the 


blading We believe 
contributed to the 


systems of the main steam, reheat-steam, and boiler feed 


turbine 


ing rings piping 


pump discharge lines. On those systems all joints were 


under a procedure in which backing rings were 


ind the 


welded 


omitted first two passes in each pipe joint were 


inert gas-shielded are welding technique 


from that point the 


apple d by an 


using argon gas standard electric 
are welding process was used to complet the wnt 
No unusual difficulties 


operation this, our first, reheat installation Phe operat 


were experienced in placing in 


ing force, which had previously operated only nonreheat 


managed the new reheat job very well and with 


difficulty 


units, 
little or no 


made 
first 
to re pl ice 


umit wa 
1954 Phe 


1954 


s since thi 
July 14, 

was a scheduled Sept. 2-7, 
i faulty casing on one of the boiler circulating pumps 


have be: 


firm commercial capacity on 


There 3 two outage 


day outage 


lhe second interruption was a forced outage on Dec. 7, 


954 caused by a burn-up of the positive collector rings 
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TABLE I 


OPERATING MANPOWER REQUIREMENTS 
SHIFT OPERATING PERSONNEL ONLY 


HIFT 
PERSONNEL 
ACTUAL PAYROLL 


NUMBER NUMBER TYPE 
f OF of 
RBINES BOILERS FUEL 


JLVERIZED 
COAL 


PULVERIZED 


4 OAL 


ounting to a 5-day outage 

, the cold end of the tubular 

pected to observe the effect 
rhe first 

months of operation 

110 F, revealed 


mm the main gener 
During each of the outage 

air heater was caret 

of the 250-F 

tion, 


with an 


mperature inspec 


made alte mately 2 
iverage 1 nl mperature of 
a somewhat heay of fine ash but no plugging or 
ult of this inspection and as an addi 
to the tubular air 

- 


iverage of approximately 125 


corrosion \s a re 
tional safeguard, the air temperature 
heater was increased to 
team heating coils. The sec 


3 months after the 


F by use of the extractior 
imately 


ond inspection, made ay 
first inspection, indicated the tubular air heater to be in 


pre 


+} 


first-class condition w nly a thin coating of fine ash 


n Hleat Rate 


unit No. 3 based on 
Fig. 9 The 
14, 1954, to Mar. 31 
During this period, the 
operating turbine load was 98,000 kw and the 
was 9190 Btu-kwhr 

tation reported by the Fed 
1953, had a net heat 


Che net station heat for 


ilculation ire shown by actual 


design ¢ 
operating results for the period July 
1955, are given by Table I-A 
iveraye 
iverage overall net heat rate 
Che most efficier 

eral Power Commi ol r the vear 
rate of 9170 Btu | kwhr Che 

cross-compound units 
1050 F/1050 F, which is 
100,000-kw 


units in that station, 


however, are i with 


team conditior yf pSIf 


inherently a mor t design than our 


Per KWh 


USAND BTL 


3 NET MEAT RATE - THO 


TN 


MEGAWATTS 


Fig. 9—Very commendable station performance is reflected 
in the net station heat rates plotted above 
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TABLE I-A 
POTOMAC RIVER STATION 
OPERATING REPORT ~- No.3 UNIT 


FROM 400PM JULY 14,1954 To MIDNIGHT MARCH 3), 1955 


DESCRIPTION 
AVERAGE TURBINE A 
TATION SERVICE -% oF GROSS 


96,000 Kw 
ENER ATION 542% 
MAIN STEAM PRES RE ano TEMPERATURE 1032 F 
HOT REHEAT PRE RE ano TEMPERATURE 384 PSIG 9688 F 
FEEDWATER TEMPERATURE 455 F 
CONDENSER BACK PRESSURE Lit w He 
CIRCULATING WATER TEMPERATURE 56 F 
MAKE F » OF B ER FEED 0266 % 
EXIT FLUE GAS TEMPERATURE 256 F 
BOILER STEAMING EFFICIENCY 912% 
BOILER USE FACTOR 963% 
F NOS OF COAL PER KILOWATT HOUR NET 0649 ls 
BTU PER KILOWATT HOUR GROSS 8692 
BTU PER KILOWATT HOUR NET 9,190 
THERMAL EFFICIENCY 714% 


L876 PSIG 


tandem-compound unit designed for 1800 psig, 1050 F/ 


LOO0 F 


Controlled-Circulation Boiler Performance 


rhe controlled-circulation boiler unit is worthy of par 
and performances 
Phe 


month pe riod covered by 


ticular mention in that its design facto 


exactly as boule 


almost 


been predicted 


have 
steaming efficiency for the 8! 
Table I-A 
this period had an average heat content of 14,162 Btu per 
lb as fired and an average sulfur content of 0.70 per cent 
Steam temperatures have been controlled by burner tilt 


No spray 


was 91.2 per cent rhe coal burned during 


ind an occasional use of steam soot blowers 


either for main-steam or reheat-steam tempera 


ture control, has been used except for the 


water 
purpose ol 
calibrating the spray water-control systems 

We wish to point out that all integrating watthour 
meters are carefully calibrated, automatic samplers are 
used for coal samples, all car coal is weighed on accurate 
cales and weekly analysis of coal is performed in 
four 


track 
our own laboratory with a monthly verification by 
periorm 


other laboratories rherefore, we believe the 


ance reported for this unit to be true and representative 


Conclusion 


Kach ady steam-cycle arrangement and in pres 
sure and temperature entails design problems and present 


ind the possibility of in 


imce in 


potential operating difficultic 


creased maintenance cost: It 3 appropriats theretore, 
that, limits of 


maximum performance be exacted at each pressure 


returns, 
clas 


range ol pres 


within the realistic economu« 


sification Particularly is this true in the 


sures and temperatures common today, for there are 


advances are made in 


no matter how progres 


diminishing returns as further 


steam conditions Furthermore, 
design may be, a generating unit 1 


hut 


sive and efficient the 


not earning any money when down for repairs or 


revision 
The record of the 
if careful attention 1 


unit under discussion 1s evidence of 


what can be done given to all de 


tails in selection of equipment, station design and opera 


rhe demonstrated performance, at steam condi 


tion 
wmewhat con 


ittain 


that are now generally accepted i 
for utility taken as an 
datum for e' 


tion 
servative tations, may be 


ible 
the cost 


iluating the advisability of assumins 


and risks inherent in more advanced design 








DELIVERING FAITHFULLY 
TO MEET PEAK LOADS... 


BUFFALO” DRAFT FANS have been giv- 
ing that instant, comforting response to load 
demands, ever since draft was first “mecha 

nized’. Knowing that mechanical draft 

fans are among the most vital pieces 

of power plant equipment, we have 

always concentrated on building per 

formance reliability and long life 

into these fans. We call this standard 

| of construction the Q” Factor 

Though sometimes higher in first cost, it has paid for itself 

The "Q" Factor the built-in Oualit) over and over in cheaper, more dependable power production 

which provides trouble-free satisfaction in countless installations. At left is a turbine-driven “Buffalo 

and long life Induced Draft Fan in an important utility station. Write today 
for Bulletin 4750 tor full details 


BUFFALO FORGE COMPANY 


170 MORTIMER STREEFI BUPFALO, N.Y 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., Led. Kitchener, Ont 


Sai Representatives in all Principal Cities 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Erie Mining Co. Selects High Pressure, 
Hot Water Heating for Taconite Plant 


By J. P. MANNING, | 
Anaconda Copper Mining Co. 


A combined operating and maintenance 


cost conservatively estimated at 15 percent 


below that of a comparable, conventional 


steam installation, yet at approximately 
the same capital investment, proved strong 
points in the final decision to install high 
pressure, hot water for the heating of this 


important industrial plant. 


HE purpo 


ressure 


rticle is to discuss the high 


HPHW 


lining ( ompany s Commer 


heating system which is 
ow under construction near 
itures of design of the system 


main reasons outlined whiy 
Wilbur Jurdet tant 


ect 


Viinin 
selected this system in 


to Eri Compan' 
. cle wn ol | I iré ré 
prelerence ti h pr re steam 


lO. Re ngineet ( 


msultant 


elected 


Mining Comy 


orporation wa 
Coppet 
engineering department di 
the HPH\W 
is it is kno 

Phe 


follow 


re ponsible for de 

upertherm-Caliqua 
trademarl 

princip f tl ertherm-Caliqua 

the heat tran 


the nat impli vater used a 


port mediut his wate heated in a boiler or other 


kind of hot water heat ind is piped to the user to 
ind returns 
\ll this 1 


ral i 


which it nsters part its sensible heat 


cooled te heated up again 
circuit In gen 
but its function 1 


ince of the 


ccomplhishec pump 
ol ly to 


ind not 


is used te 
ercome circuit 
iple of this system is no dif 
hot 
heating of house 
the 


ferent trot on low 
LPHW) heating ed for the 
office nad ti Ink | vevet 
that in tl \ tem, water temperatures in 
1, and the sy 
it boiling of the 


pressure wate! 


what distinguishes 
two i 
tem 1s kept un 


hauid 
oP 


ht he 
S400 O00) 000) project i 


I 


well to give 


which most peoy 


! 
is one which re 
tment than for ura 
nuning industry 


produced in thi 
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and 


E. G. HANSEN, | 
J. O. Ross Engineering Corp. 


from 
Min 
direct ship 


the last has been dug 
open pits on the Mesabi 
Most of it 


containing 5 


country during fifty years 


Iron Range in northern 


nesota was what is known as 


ping ore per cent to 5S per cent Fe that 


constituted satisfactory blast furnace feed as it was dug 
from the ground with no processing other than blending 
to maintain a uniform grade Intermediate between this 
thie so-called 


simple methods of gravity concentration, can lose enough 


ore and taconite were wash-ores’’ which, by 


silea from lower grade ores to produce an acceptabl 


both 
demands 


these ores were “> 


the past 


shipping yrade Reserves of 
depleted by the 
fifteen years that the steel compan s have been forced to 
sec} hey 
ceeded, in part, by their discoveries of high grade ce posit 
Neither of the 
supplies in event of another war 
the 
where ta 


iccelerated during 


new sources of future supply have su 


in Labrador and Venezuela se can be con 


idered a dependabl 


their lo be guaranteed against change ol 


\nd that 1 


nor can 


policy of a foreign country onite 
COI if 

hard 
found in 
it the 


Pheir average grade 


laconite is general name given to a family ol 


very abrasive, tron-be rock which are 


thick beds near the 
eastern end of the M 
5 to 30 per cent Fe, as 


iverage ol | 


il the 


iriny 
surface, and over a wide area, 
ibi Range 
from compared with a present 
the 


ithe 


per cent Fe for 
other end of the 


in the 


direct-shipping ore 


mined rang Iron in taco 


nite occurs mainly form of fine, dispersed oxide 


non-magnet« 


ind, to a lesser extent, as carbonates and silicate 


may be either magnetic Fe,Q,, or 
The 
the magnetu 


Mr. V. D 
du ted 


oxic 


FeO Erie plant is designed only to concentrate 


oxic 
ohn ton of Ogleba Norton & Co ha 
mstant total demand, 


this « 


pre 


based on an assumed « that 


by 1966 over 30 per cent of suntry s requirement 


for iron will come from taconite concentrates and that by 
1974 thi 
The 


CoOVecTinNg 


percentage will have increased to 40 per cent 


problem of finding an economical method of r 


magnetic tron trom taconite ores was investi 


during 
Davi 


tation at 


interest 
E. V 


Xpcrinmie nt 


i commercial scale by 
World War I Professot 
Mines | 


ota ha 


rated on 
the 
Director of 
the Uni 


private 
period ol 

the 
ersity ol 
phases of the 
college in 1912 
ind 


it} large 


Bureau of 


Minne worked on iriou 


ince his graduation tron 
the last 
interests have 


Phe 


i commercial 


problem ever 


During five years Ene Mining 


(0 other pri ite done con iderabl 


wale pilot plant main obstacle ti 


ercome before taconite had iline 


( 
\ new method of drilling had to be found because 
drill 


| 
tir made 


which are normall 


only low 


churn 


used for open pit opera 


ind costly progress in taconite 





2 sources of large 


volumes of water had to be found 
iny site which could be 

Along thi 
was the related problem of finding large areas of 
the site the 


could be deposited for many years at 


within reasonable distances of 


considered for a concentrator with there 


proper 


elevations relative to where plant tailing 


rejected material 


arate ol tens of thou ind ot ton per day 


4 Extensive had to | 


important 


ind grinding test 
tablish thi 


crushing 
mi the in order to « 
item of cost in the 

| Method 


form 


mac ore 
proc 
ground concentrat 


blast 


fink ly 


hipment 


for getting the 
ind for 
Actually 


such as 


into some uitable for fur 


charging had to be found several an 
to this 
pelletizing and nodulizing but it ts difficult to locate 
the 


between them 


nace 


wers problem were found sintering, 


inly 
convinced that any of these is final answer 
the 


evolution of 


one who is 


or who know relative cost 
7) The 
itly 


earlier 


magnetic separators had to be 
with 


hort 


wccelerated to unprove made 


1 to « 


machines an orrect their mechanical 
comings 


i ley 


ill capital investment in facilitie: 


6. A new tax law imposing on final product, a 
hipped, but excluding 
lor taconite production and on unmined ore reserves had 
to be passed by the Minnesota Legislature 

‘ The Federal Gov had to 
Necessity iccelerated 


of the investments for tax 


ernment grant Certif 


icates ol permitting imortization 
purpose 
the that 


will doubtless give the 


Taconite beneficiation plants, such as om 


building, 


hot 


Erie Mining Company is 


Mesabi region an economi in-the-arm’’ as well as 


erving to extend its iron producing life by several dec 


ides They will also have a stabilizing influence as 


their operations will be year-round, whereas production at 


the high grade mines has always been curtailed in winter 


and the wash-ore plants have shut down completely 





7 acontte id ant 


HPHW te! 


veral pertinent tas 


ubtect of the 
Aurora, there 


to the 


plant it ire i 


rhe plant is located in a region wher« 


mentioned 
persist lor 
minimum temperatu 


zero weather has been known to period 
days or ind the 
I There are five major buildings, 

the ind fifteen secon 


ting load for the initial plant 1 ) nullion 


more 
centrator 1 largest 
he he 
per hour based upon a design temperature of minu 
rhe heating load for the 
itely 190 million Btu 
heating constitute 

Che building 
1000 feet long by 2S00 feet 


buildings 


Btu 
4) F 
ultimate plant will be 
hou In both 


; about 90 per cent of 


outside 


ipproxin per 
tance pace 
the total load 
in area roughly 
it six different 
between the 
3800 feet from the 
Phe ind location of the plant dictated that heating 
it be gi herefore, it 


ir¢ widely scattered over 
wide and are 
by 250 teet 


ibout 


yard elevations which vary 
The Heating Plant 1 


most distant building it serve 


extremes 


SIZ¢ 
en careful consideration was 
decided to investigate ible advantages of using 


HPHW that this sy 


used in Europe, wher 


the pos 
knowin tem has been rather widely 
cconomy 
this country It wa 
has installed se 


in this countr 


ol operation ts more s¢ 
considered than in 
that the U. S. Army 

it their Air Fores 


ously 
known eral larg 


system Bases 


Choice of Heating System 


Mr 


ind others 


system was made by 


B. F. Koch 


Phe decision to use a HPHW 
Jurden after consulting with Mr 
on his staff 

Mr. Koch has had 


pressure steam plant 


high 
» detend 


extensive experience with 


and was well qualified t 





General plant layout of the Taconite Plant of the Erie Min- 
ing Co. indicates the general area over which the heating 


46 


‘ 


systern extends, roughly 4000 ft by 2800 ft, but the elevation 
differences, as much as 250 ft, is not evident 
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ts advantage ry} ion recognized these main 
rguments in tave HPHW 
Capital investment is approximately the same as 


ra high pressure steam plant 
Z Phe 
ould be conser i el é 
HPHW than for st 


; It was ce 


combined operating and maintenance cost 


timated at 15 per cent lower for 


these items of equipment 
iance all located in the 


iral to have 

which require car¢ 

Heating Plant 
All distributi 

to be graded in the tunnels 


Buildu 


being under pressure would 


not have or buildings 
It would elimu the 


agquUuciny 


need for a great many 


um traps, pressurt stations and condensate 


return units in m ed locations 


0) The 


relatively 


tem, being ¢ 


little makeu 


ntirely closed, would require 


1 would be much less subject 


to corrosio! 
7 Phe 

of an equivalent stea1 tt 

it more even firing of the boilers 


high ther | storage in comparison with that 


m would better meet sudden 


demands and would per 


ten Factor 


leat tem De 


high pressure hot water heating 
i few problems, not the least of 
high 


Orc H() 


The design of the 
ystemn presented quit 
which was caused by the difference in elevation, the 


pot of the taconite building layout towering 


feet above the boiler house 


lo realize why this presents any problem it must be 


borne in mind that the water, the heat carrying agent, 1 
12 F and that a 
maintained at all points in the system which ts in excess of 
that at which the highly tart 
to boil The ure at the top of a 220 foot high 
column, however, 1 
that at 
plant where the pressure 1 

Considerable distances are 
of particular interest to keep the pipe 


} 


superheated above pressure must be 


tempered water would 
Static pre 
between 90 and 100 psi less than 


its base, and the base in this case is the boiler 


generated 
involved in this scheme and 


it was therefore, 
it the ex pens¢ of somewhat 


szes to a minimum, ¢ etl 


larger heating surtace It was, moreover, important to 
incorporate a large temperature drop between the supply 


ind the 
greater the temperature drop, the greater the heat trans 


return into the design of the system, for the 


of water circulating in the system, 
maller the diameter of the dis 


port per unit ol ma 
ind in consequence thi 
tributing mains 

s, however, it is the 


In sizing the heating surface mean 


between the inlet and the outlet temperatures which is 


the determining factor and which corresponds to the 


temperature at which the steam condenses in a steam 
It was important 
than 


this 


heating system at a given 
that 
that of a <« 


was taken into accou! 


pressure 


this mean temperature should not be lower 
omparative steam heating system, and 
t in selecting the system tempera 
tures 

\ third desig 
be kept sufficiently low so as to a 


equipment In + que! in 


his had to 
hitting 
temperature 


n factor was the pressure 


void costly and 
upper 
limit was imposed 

It is, therefore C1 lat pressure, temperatures, size 


all closely 
different 


urlaces are 
thes« 


of pipe mains and of heating 


interrelated nise between 


and i 
had to | ick 


sure hot water s\ 


design factor 


Also, the typ ot high pre stem had to 
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be che bulk of the users situated above 


the bouler 


With the 


house where the expansion tank 1s located, 


certain advantages would have accrued from a system in 


which boiler pressure and temperature are unrelated 


that 1s, imposed by external 


1 system in which pressure is 
means 

However, from considerations of operating cost, sim 
this kind was discarded in favor of the 


boiler generates both the 


pli ity and safety, 


normal system in which the 
pressure and the temperature 

Having made this choice, a further one concerned the 
method of high pressure hot water generation. A con 


ventional steam HPHW 


a system that has been very successfully applied in many 


boiler, converted to produce 
of the earlier high pressure hot water installations in this 
country) was out of the question in view of the expansion 
capacity that was required, and the difficulty of balan 


with 72,000,000 Btu 


ing three boilers a top capacity ol 
per hour each 

So the steam boilers 
HPHW 
controlled 


expansion 


was between conventional 
direct 
tank 


( ho. ‘ 


discharging their steam into a contact 


water generator with expansion and 


circulation hot water boilers with common 


means 
Phe final chotes 
installation 


was made after reviewing the 
the heat load characteristic 
Space 


boiler house which serves also as an ait 


tyyx ol 
ind the 
considerations and ar 


heating 
control of the 
ement in the 


heating 


rans 


compressor station, and which contains an overhead 


bunker holding two days’ coal supply, also played a part 
Controlled 
with separate boiler circulating pumps were adopted 

Che design values for the system were then laid down 


circulation Lamont type hot water boilers 


and boiler operating pressure was chosen to be 275 psig 


corresponding to a HPHW temperature of 414 F 


L-quipment Selection 


Heat being 120,000,000 to 130,000,000 
Btu 
plant, 
the final stage, 


down into three units of 65,000,000 Btu per hour plus 10 


requirements 
per hour in the initial stage of construction of the 
ind 190,000,000 to 200,000,000 Btu per hour in 
the boiler capacity was conveniently split 


per cent overload capacity of which two will be installed 
now, and the third added when the plant expansion re 
it. Pump capacity, too, was split in the same 
\ll fixtures such as tanks and the distribution net 


work, however, were de 


quires 
way 
igned already for the ultimate 
capacity 
After 


to Combustion 


boilers, the award was 


and the 


calling for bids on the 


given Engineering, Inc boilet 
plant designed around their boiler 

Phis boiler has a single upward pa Phe furnace is 
completely water cooled Phe 
up to the boiler outlet while the front and rear walls be 
part. Furnace 
OHS20 qj it 
Che casing is all welded with bolted panels. The units 


lO teet feet high to the 


two side walls continue 


come convection sections in the upper 


volume is 2680 cu ft, and total heating surface 


are approximately wide and 37 
hot water outlet connections 

\ll three boilers discharge into a common drum 
situated above them and which runs across the 


This 


normal function 


CTT 
10 ft long 
width of the 
that be 
capacity to absorb any load change 

Phe boilers will be equipped with Detroit Stoker Com 


boiler house drum is amply sized so 
| 


ides it it provides heat storage 
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iderabl dail 


in which the 
baked 


sLITTITIeT 


the 


pellet 


rail in 


48 


I 


t 


timum amr to 


t 


hie 


Hagan ( 


nl will 


it all 
the 


the drum 
erature and 
temperature Corl 
he fuel oil suppl 
fuel 


neraute ad he if 


the 


hue 
contract tor 


itor 


orpor 


le 


nour 
Btu 
water 


HO.000 Btu per 


700,000 


or 


the 
} 


ulned 


r condition 
fuel oil is cor 
the pelletizu 
ite 18 finally 


rut 


ince in the winter cli 


rolled into 


be brought up by 


' 
} 


but im 


woblems 


hour 
es plac 
quire! 
t he 
fuel oil 
r 

load 1 
will 


or the 


ti 


ultim 


of the 


ier mh 


Dh 
irtly in tunnel 
nsequence there 


i HPHW 
Vent 


*) 


my 


ultimate 


will occur 


el 


( ombu 


> lig 


require 


ite 


ulti 


mith 


vartly 
will 


will 


din 


houler 
rehe 
maint 


norma 


fo 


produce 


circuit I} 


d with respect ts 


ind down 


installed at the 


ited 


t 


11th 


ille rie 

iT It 
nd down 
present no 


high point 
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nd drain val and these will be used for 


the initial filling the system, if this should 
become nece 

All pipe assembly will by welding, and outside the 
boiler plant all valve 
will also be welded i: Che reason for this is that such 


equipment such as unit heaters 


welded connectio1 re cheaper and less troublesome 
\lso it takes about tl me time to cut and reweld pip 
is it takes to break and ret 


rhe space heating will follow conventional lines \ll 


lake flanged connections 
unit heaters and ventilating units will be directly con 
nected to the HPHW heating network For the heating 
ot offices, change root ind the like standing radiation 1s 
in part combined with ventilating systems and air con 
ditioning Low pressure hot water heating systems art 
ire of the standing radiation and 
they will receive their heat from the HPHW heating 


ystem via heat exchangers 


being designed to tak« 


Secondary low pressure hot water heating systems run 
off heat exchangers will also be used for transferring heat 
to the oil used for lubricating bearings in numerous 


11 


crushers and grinding mill rhe danger of getting oil 
into the heating sy m and into the boilers is remote in a 
HPHW heating syster ince the coils are not subject to 
internal corrosion Besides, the heating system is always 
under pressure so that in the event of a rupture wate 
from the coil would leak into the oil and not vice versa 


| 


However, it was all the same considered preferable to 
proceed in this wa 

The same reasoning was followed in the case of the 
fuel oil heating with the exception of the fuel oil prepara 
tion in the boiler house Here, the fuel oil 1s only a 
standby, coal being t normal fuel, and the cost of a sec 
ondary system wa herefore, not considered warranted 

The fuel oil he 
secondary systems in that 30 psig 
lary | transport agent Steam wa 
elected because 


however, differ from the other 
steam will be used as 
the imtermec 
tomary heating medium in 
tank cars and sit water heating, all the water in 
the coil of the 


It will yet take sor ime before the design and con 


ild be lost when it ts uncoupled 


truction of all the of this plant will be ter 


minated and product begins 


However, by the fall 
f this year, the Ger hop, the Warehouse, the Fire 
Protection Overhe part cf the Concentrator and 
part of the secondary Crushing Plant will be completed 
nd by then the Heats lant and the distribution 


tem must be read erating to heat these buildings 





CORRECTION NOTICE 


Within 7 da of publication our attention wa 
called by 
errors in th lings of the Wellman, Sibbitt 
irticle ‘‘A of Some of the Thermodynam 
and Physi April, COM 
BUSTION, pp 

The table on p. 52 should be labeled ‘‘Dynamic 
Viscosity,’’ etc. 

The table on p. 53 should be labeled ‘‘Con- 
stant Pressure, Specific Heat,’’ etc. 

The table on p. 54 should be labeled ‘‘Prandtl 
Moduli,’’ etc. 

The table on p. 55 should be labeled ‘‘Thermal 
Conductivity,’’ etc. 


niversities to the serious 


of Wate f 














TENTATIVE PROGRAM 


Diamond Jubilee Semi-Annual 
Meeting 


June 19-24, 1955 
Boston, Massachusetts 


American Society of Mechanical 
Engineers 


Power I 
9:30 a.m Monday, June 20 
Chairman: Carl | Anderson, Mech. Engr., New 
England Power Service Co 

Selective Silica Carry-over in Steam by Earl I 
Coulter, | \. Pirsh and Edwin |]. Wagner, Ir., 
The Babcock & Wileox Co 

100 Psi Installation at Millinocket Paper Mill 

by A. D. White and E. F. Davidson, Stone & Web 
ter Engrg. Corp 

\ Comprehensive Training Program for Power 
Plant Personnel by Harold Grasse Black & 
Veatch 


Power II Fuels I 
230 pom Monday, June 20 
Chairman George A. Orrok, Ir 


of Engrg., Boston Edison Co 


Superintendent 


Phe Design of Boiler Furnaces for Combination 
Fuels by G. W. Kessler and P. R. Grossman 
I he tabcock & Wilcox Co 

Margins for Future Improvement of the Steam 
( ck by |. E. Downs, General Electric Co 

Accelerated Loading of Large High-Pressure 
femperature Turbine Generator by J. M 
coll, William C. Beattie and Maurice Sal 
olidated Edison Co. of New York 
Power III Nuclear Engineering I 
0°30 a.m i f J unre 
(Chairman Manson Jenedict ‘To ol Nuclear 
Engineering, Ma Inst. of Tech 

Appheation of Boiling Reactors to the Generation 

Electru il Ener; b Unterm er and G M 

General Electric Co 
Power Removal from Boili 
P. C. Zmola, Oak Ridge 
4 180 MW Botling-Flashin, 
Viliam L. Webb, AG & 


Power IV. Nuclear Engineering II 


Dedrick, Mecl 
Reactor 


or Remote Area 


on, Oak Rid 


Fuels III. Power V 


harman l 
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CONDENSER VACUUM INCREASED 
1.7 INCHES IN 13 HOURS 


DOWELL chemical cleaning boosted heat transfer efficiency 25 per cent 


An iron oxide seals j ‘ thu had seriously cut boosted from 25.90 inche to 27.00 tnehe The operator 
the ethene | irtace conde ‘ in this company reported that the increased operating efhiciency of the 


‘) ; 
power plant. When the operator decided it was necessary condenser paid for the chemical cleaning within LO days 


to remove the deposit he called Dowell Dowell holds dismantling of equipment to a minimum on 
Dowell engineers | espe ly prepared solvents to the eve job. The liquid solvents used can go wherever steam 
plant nm truckeom te ‘ ipplied the chemical or wate vill flow, reaching places inaccessible to othe 
through egular connect usin Dowell-designed cle ' ethods. Dowell’s experience, especially de 
equipment, whi ncludes all necessary pumps and con ned equipment and job-tailored solvents are designed 
trol device tot the eam and water sides olf the o restore maximum efhiciency to your equipment fast! 


‘ I cleaned ! i tio our 
condense west - For full inf rmation and estimates on cle ining your pro 
\ i result of vell ‘ ‘ e of ‘ ! heat duction facilities, call the nearest Dowell office. Or writ 
transter efhciency nereases 5 vacuum was Dowell Incorporated, Dept. E-25, Tul |, Oklahoma. 


chemical cleaning service for industry <a 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 








Cooling towers bid fair to become an increasingly familiar 
addition to the central station power plant. They give a 


ta 


dd i ae 
me 4 


freedom to selection of plant sites that augers a bright 
future especially in built-up areas 


Cooling Towers and Their Influence 


upon Plant Sites 


By ROBERT W. GAUSMANN | 


Indianapolis Power & Light Co. 


Low cost, economical power plants need 


not be limited to sites with abundant 


water. Higher leaving losses of today’s 
high speed turbine generators reduce the 
advantages of cold condensing water and 
coupled with expensive right-of-way costs 
for new transmission lines make plant sites 


The 


cooling tower appears to make these sites 


near heavy load centers attractive. 
practical as well 


OOLING 


portant parti 


towel ire playing an increasingly um 
election of steam power plant 
mouth 


sites \s an exa le, in Ohio there is a 


ol mine power plant ‘U-mw size depe nding en 
cooling towers for condensing water even 
Ohio Ri miy 25 


cour the countryside looking for 


tirely 
though the 


longer 1s it necessary 


upon 
miles distant No 
addition 


when | 


the experience of the 


sizable river or a capacity 


Drawing upon Indianapoli 
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Power & Light Company in selecting locations for new 


capacity additions, this paper wil! discuss the following 


sub ec t 


Annual costs of cooling towers as 


other \ 


compared with 


iriables normally affecting the selection 
ol i plant ite 

Means other than cooling towers for supplement 
ing river flow including deep wells, spray pond 
and evaporative surface cooling 

Open vs. closed cooling tower systems 


Optimum spacing of plants upon a rivet 


lrend Toward Cooling Tower 


In the first steam power plants, as tor example the 
Pear! Street Station in New York, the 


ilability of large quantities of 


steam engine was 
supreme, and hence av 
consideration when 
Many of these 


plants operated noncondensing, and even in the condens 


condensing water was given scant 


deciding upon a new plant location 


ing power plants, the steam engine could not make effee 


tive use of high vacuums Atmospheric cooling tower: 


or spray ponds, could easily supply the limited conden 


ing water needs of such plant 








tment $s on 


ar wer ‘ ree nu 


a im. 


At the 
weded by the 


turn of the century, the steam engine was super 


steam turbine, which could be built in large 
izes and which could make eflicient use of high vacuum 
imple supplies of cool condensing water became one of 


the prime prerequisities for an site 
it about thi 


elec tri 


adequate plant 


Fortunately, same time, high voltage tran 


mission of power became practical, allowing 


plants to be located far from load centers These de 


elopments rapidly led to the “‘super’’ power plant, where 
savings to be gained by large units, ample water supply 
than offset 


transmission of the energy to load centers 


} ind low fuel costs more the added costs for 


Che trend towards ever-larger ‘super’ plants continues 
blocks of The 
plants building along the Ohio River to supply the tre 
\tomn 
excellent 

Nu le 


ve loped, are expec ted to be ¢ 


today where large energy are required 


mendous demands of the Energy Commission 


program afford an example of the modern 


super ower plant ir power plants, when ce 
| | } 


ven larger and will still fur 


ther tax our efforts toward finding adequate quantities 


of suitable condensing water 


In contrast, many systems are finding that low cost 


a power may also be produced today by installing new 


capacity near load centers even though circulating water 


resources are limited at such sites Developments favor 


ing additions to plant capacity in such locations are 


Right-of-way for trarsmission lines into urban 
area 18 diflicult to obtain 

than 
preferred 
1450 psi 
cent of the 
condensing water per kw output required by 
the 400 psi 700 F 


they 


Modern units need Ik water 
older less 
standard reheat 


1OOoO F 


s condensing 


etherent units Present 


units operating at 


ind require only 60 per 


units of 25 years and 


ago 


require only SO per cent of condensing 


water required by S50 psi 900 F units. Super 


critical pressure, double reheat units now under 


en less water 
O00) 


development will use e 


; rhe general trend toward rpm for single 


luces the savings to be gained by 


Due to the 


haft units re 


high vacuum higher leaving loss« 


of these high peed machines, less effective use 
can be made of cold condensing water 
Experience has amply demonstrated that large 
plants ¢ in pl we ce 1M ndence upon modern typ 
cooling towel is their sole source of cot den ing 
water 
lnann Cooling J] ower Cost 
rhe annual cost of owning and operating a cooling 


tower, as calculated for economic comparison between 


plant sites, should include the following items 


| Annual 


charges which 


Include all 
with the 


investment costs innual 


will vary umount of 





Pabl 


14.3 per cent 


the investment cost 
I, these 
f the installed cost 

\uxiliary power charge 


In the example in 


annual costs amount to 


) 


Include a fuel charge 


kilowatt hours used in the tower as 


well as a¢ apacity ¢ harge based upon the reduc 


for the 


tion in plant capability due to power used in 
the tower 


} Vacuum penalty Include a fuel charge and a 
capacity charge for any difference in condens 
ing water temperature between plant site 
being studied 

| Direct operation and maintenance cost In 
clude increases in labor and in maintenance 


upplies caused by the cooling tower installa 
tion 


\s an example of the annual costs for a cooling tower, 
given in Table 
installed by the 


estimated costs are I for a cooling tower 


scheduled to be summer of 1957 in one 





of the Indianapolis Power & Light Company plants to 
serve a new 100-mw preferred standard reheat unit dur 
ing periods of low river flow. It is expected that the 


tower will be in operation less than 10 per cent of the time 


and hence low construction costs will be a prime obje« 
tive in the design of this tower 


sent the major portion of total annual cost 


investment cost, in this instance, is seen to repre 
\uxiliary 
and 


power cost: wcuum penalty costs are low since the 


tower will be operated only during low water periods 


which will occur less than 


Phe 


may be 


an estimated 10 per cent of 
estimated cost for maintenance of $9,600 
Power & Light 
operated only 


the time 


per yeal high since Indianapoli 
with cooling tower 
ilthough limited 
lower maintenance costs than that given 
In this installation, 


mated to be 


Company experience 


a fraction of the time indicates much 


innual cooling tower costs are esti 


only , per cent of the total annual cost 


for owning and operating the 100-mw unit Calculation 


of similar costs for other cooling tower units of the 
Indianapolis Power & Light Company confirms the fact 
that cooling tower costs are only a minor fractior total 
generating costs 

In Table II, annual cooling tower costs for the 100-mw 
unit have been compared with other iriables normally 
considered in evaluating plant site If a propo ed unit 
is moved away from a load center in search of a site 
where a cooling tower 1s not nec iryv, some changes may 
he expected in electri il transmission cost oal treight 
costs and plant construction cost Plant construction 
costs will melude item uch as cost of land, range be 
tween flood and minimum water levels, foundation prob 


lems, and length of railroad spur required 
It is believed that the information 1m this table mdi 
cates clearly why it is not economical to place plants at 


locations remote from load centers simply to avoid in 
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Fig. 1..-Heat dissipation diagram for one working plant 
shows the relative amounts of heat carried away by the dif- 
ferent condensing methods employed 


stallation of a cooling tower Plants at such remote 
locations must be justified by other means such as lower 
local conditions which will 


coal costs or very favorable 


result in low plant construction costs 
Supplementing River Flow 


Other means of supplementing river flow are at times 
found to result in lower annual costs than cooling towers 
Such methods are generally limited in capacity and are 
unique to a given plant site Che Indianapolis Power & 
Light Company has always attempted to make use of 
to the full. The Company has 


successfully used the following methods: (1 


) 


uch low cost measures 
deep wells 
spray ponds, (5) evaporative surface cooling. 

Deep wells may normally be developed at a plant 
site if there is a relatively porous strata of gravel adja 
the 
charged each spring and will then permit withdrawal of 
the rhe 
Indianapolis Power & Light Company has a total capac 

Due 
this well water is equivalent to 
nearly 100,000 gpm of river water. Deep wells have an 


cent to river. Such gravel deposits will be reé 


cool water during the dry portion of year 
ity in deep wells of 33,000 gpm of 56 degree water. 
to 1ts low temperature, 
advantage over other means for supplementing river 
flow in that the well water flow benefits all plants down 
stream from the plant at which wells are located. 

Spray ponds, in general, have been found to be un 
attractive economically when compared to cooling towers 
In one of the Indianapolis Power & Light Company 
plants, however, a low cost spray cooling installation 
was made where a railroad trestle crossed the river near 
the plant intake. It wa 
a total capacity of 25,000 gpm on this trestle at a rather 
mall expense 

\ certain amount of ey 


possible to install nozzles with 


iporative cooling may normally 
be obtained at any plant 
of the condensing water discharge back to the intake 
forebay At the 
Power & Light Company, a longer recirculation path 
was provided by placing the diversion dam about one 
half mile downstream from the plant 


ite by recirculating a portion 


one of thie plants ol indianapolis 


The discharge 
canal was lengthened so that the condensing water nor 


mally discharges below the dam, but in times of low 
water, a portion ol the water will automatically recircu 


late to the plant intake 
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RIVER MILES FROM HARDING STREET PLANT DAM 


Fig. 2... Annual cost comparisons for the different heat dis- 
sipating methods employed in Fig. | are reviewed above 
Costs were calculated in the same way as for Table I 


\ heat dissipation diagram for the aforementioned 
plant is shown in Fig. 1. The width of each of the bands 
represents the amount of heat in each water flow path 
Che natural minimum river flow of 75,000 gpm increases 
in temperature as it passes through the plant and is re 
sponsible for carrying 40 per cent of the exhaust heat from 
The 15,000 gpm well water flow, 
due to its low temperature of 56 degrees, is responsible 


the plant downstream 


for carrying away 19 per cent of the exhaust heat in spite 
of the rather small flow. Evaporative cooling from the 
large recirculation flow removes an additional 15 per cent 
of the exhaust heat. The new cooling tower to be in 
stalled at this plant will be sized to remove the remaining 
26 per cent of the exhaust heat. 

Heat dissipation from the pond has been calculated by 
the This formula gives con 
servative results when compared to other empirical for 


means of Box Formula 


mulas available. On a few occasions, temperature read 
ings have been taken at times of low water which permit 
a partial confirmation of the formula. The number of 
variables entering into any such formula precludes any 
accurate verification by test 

It is interesting to note that the minimum natural 
river flow at the plant is only adequate for serving 145 
rhe various methods for supplement 


ing this flow have permitted plant capacity to be in 


mw ol capacity 


increased to 364 mw as indicated in the following tabula 
tion 


‘apacity served by natural river flow 145 mw 


‘apacity from deep well water 70 mw 
53 mw 
06 mw 


‘apacity from evaporation in forebay 
‘apacity from cooling tower 


364 mw 


Total 


2 compares annual costs for the various methods 
rhe 
annual costs in this figure have been calculated in the 
Table I. It 


should be noted that the annual costs are expressed per 


Fig 
used in supplementing river flow at this same plant 


same manner as used in preparation of 


kilowatt of added capacity provided” to permit direct 
comparison of costs 

he chart indicates that the deep wells provide the 
most economical means of supplementing river flow 
\s in most instances, however, only a limited amount of 
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nore units in a4 plant 1S isolated Irom any 
of condensing w nd all water is passed 
J |WACUUM PENALTY | hrous le tower 
‘777 MIKILIARY POWER usually chemically treated necessary to provide make 


MAINTENANCE 1 closed system to replace losses due t 
pray losses and blowdown. For 


for cooling \ supply of water 


with no st.able source of condensing water, clos« 
tem cooling towers are the only choice 
\t the plants of the Indianapolis Power & Light Com 


' 


= 
& 
J 


iny, closed system cooling towers have been investi 


ited due to the highly polluted nature of the river wate 


° 
~ 
= 


ulable during low water conditio1 In all instances 
A ] bs | the open system has been chosen The cleaner cor 
| | densers and cooling towers obtainable with the closed 
VACUUN INVESTMENT ysten Dp » be more than offset by the following 
| ry | irguime! y ist a closed systen 
PENAMTY | W|\||| cost 


it \ closed tower system 1 expensive due to the 
AUA\ 


MAIN NCE A) piping required 

these costs will offset the added investment re 

d quired with an open system for a river intake 
INVESTMENT { ind circulating water pumps 

closed system results in lower plant reliability 


G06 | ince the operation of the unit will depend 
HHH) cooling tower operation throughout the 
| | yea his may be offset by arrangements to 

JU Li Ui) 


WELLS RECIRCULATION COOLING : 
TOWER ary 


be very high 


° 
= 
— 


cost of water treating equipment and added 


OST PER KW OF ADDED CAPACITY PROVIDED 


Under normal condition 


C 
oO 
- 
So 


transier to open system operation when nec 
but the cost of such an arrangement will 


Fig. 3.. Knowledge of the minimum permissible distance 
between plant sites on the same river is highly valuable 
data. The above chart illustrates one way of picturing this tion during the wintertime when fogging 
information cing condition ire most pre \ ile nt 


\n open system will avoid cooling tower opera 
ind 


Maintenance costs, auxiliary power use and 
well water may be made available to this plant aia as hould 1 heal heitte on 
Vac n enaity sno ( e decrease with an 
In providing a longer recirculation path at the plant aiied : Se Ot Sie: deiitinenail Mhnieati all tntions 
open s SLE TT ¢ ‘ 0 l¢ eC cet Ww) So oO t 
the discharge canal had to be extended about one-half ‘ aed 
operation 
mile downstream of the plant to a diversion dam con , 
rests at one of the Indianapolis Power & Light 
structed at this point \ railroad underpass for the 
Company plants have shown that cooling 
canal nearly tripled the normal cost for added discharge 
canal length and thus explains the rather large invest 


ment cost charged against this project \uxiliary power 


towers and condensers can be operated suc 
cessfully, even though the condensing water is 
grossly contaminated with partially treated 
requirements are also rather high for this particular in 


ewage provided sufficient intermittent chlor 
stallation due to the head loss through the underpass . 


nation capacity is available 

Che vacuum penalty chargeable against recirculation 1s 

necessarily large since surlace cooling from a forebay Spacing tween Plants on the Same River 

cannot be expected to reduce the recirculated water tem 

perature as effectively as a cooling tower In selecting plant sites, knowledge of the minimun 
rhe investment cost for the cooling tower is compara 

tively high in spite of all efforts to reduce the estimated 

cost of this tower installation The tower will use a_ ditions existing downstream from one of the Indianapoli 

Power & Light Company plants During low water 

the total flow of th 


permis ible distance between plant sites on the sar: 
river is often helpful Fig. 3 indicates temperature con 


simple discharge canal instead of a discharge piping sys 
tem, and outdoor type deep well pumps will be used to periods, Harding Street plant use 


supply the tower Che maintenance cost for the cooling river for condensing water 


tower is somewhat higher than for the wells but it is only Che information shown in this chart was gathered to 


Anopen aid in the selection of a new plant site farther down the 


a minor portion of the total cooling tower cost 
The actual location of the new plant site was not 


system is planned for this installation and thus auxiliary river 


power and vacuum penalty costs are rather small determined solely upon temperature distribution as othe 


equally important factors had to be considered. In 
Open vs. Closed Cooling Tower Systems fact, if other features permitted, it appears that an add 
tional plant site could be developed midway between th: 


Cooling towers may be installed in an open or a closed 
two existing plants with but little loss in economy a1 


system. In an open system, river water is used as the 
normal source of condensing water At times of low C@pability 
river flow, a portion ol the condensing water disc harged 

Conclusions 


from the plant is pumped through the tower into the in 


take forebay. In a closed system, the condensing water Phe Indianapolis Power & Light Company by utilizing 
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full, has 
water supplies ivailable to 
Under conditior 


the following conclusions car 


ull natural featur: it each plant site to the 


idequ ite 


imum cost 


Wrihg 
ilent to 
of the following \ 


and operating L < 0] 


innual 


in increase 1n 
iriables 
nission line length of 14 miles 
st Ol 656¢ per ton 
t, ol $6.95 per kw 


nnual cooling towel! 
than 
costs for the 


extent available, afford 


} per cent of thi 


unit 


ondensing water 
from the plant forebay 


les 
uted source of ne pel 


spray ond eX nt for orabl 
condition 
W here 
ita site 


very la 
ot compete with cooling 
there i e natural river flow a 
ling tower system \ 
ed cooling tower 


“4 


lants on the same ri 


preferable t 


» river miles 


of the Indianapo 


it le w cost, e¢ 


It is apparet 


ri 


Power & Light Cor 


perience 
onomical 
void of large 
ther 


power plants may be built in areas de 


by the judiciou towers and 


for suppl water 


& COPY OF CATALOG GIVING FULL CESCRIFTION AHO ENGINEERING OATA SENT UPON REQUEST 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD 
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and opt rate 


AEC Reports Four Proposals Under Power 
Demonstration Reactor Program 


our proposals have been made by public and private 
the AEC’s 


which, 1f iccepted, would create a 


ranizations under Power Demonstration 


ictor Program 
il of 455,000 kilowatts of electrical capacity As a 
up, the estimated capital cost of the four 


ibout $150,000,000 of which SO to 90 per cent 


I plants 
vould be 
vould be 

\ny of the four proposals qualifying under the estab 


borne by the jt poser 


will he ( msidered on basis 
of the 


mmmussion for 


lished criteria 
vithin the 
the C 


thority of $75 


i competitive 
iterials available to 
Obligational au 
the 
AEC 


on the 


limit funds and n 


this program 


million for general acceleration of 


civilian power program has been included in the 


budget request lor fiscal year 1956 lo carry 


projects successtul must qualily as licensees 


Atom Act of 1954 


ils received are 


proposer 
under the provisions of the Energy 
Phe propo 
Boiling water reactor plant of 180,000 kilowatts 
to be completed in 1960 Phi 
posed by the Nuclear 
an Gas & Electri 
Bechtel Corporation, 
Commonwealth Edison Company, 
(;as ind Electric 
Union Electric ¢ 


pacity, plant is pro 
Powet 
pervice 


San 


composed of 
New 
Francisco, Calif 
Chicago, Ill.; Pacific 
Calil 


Group, 
(meri poration, 
York 
Company, San Francisco, 


ompany, St. Louis, Missourt 

Light water moderated and cooled reactor plant 
00,000 kilowatts capacity, to be completed in lat 
\tomic Electric Company 
of which ar New England Power 
Boston, Mass.; Connecticut Light and Power 
Company, Hartford, 
Boston, Mass.; Central Maine Power Company, Augusta, 
Hartford Electric Light Company, Hartford, 
Conn.; Connecticut Power Company, Hartford, Conn 
Western Massachusetts Electric Company, Greenfield, 
Ma Publi Company of New Hampshire, 
Vianchester, N. H.; Montaup Electric Company, Fall 
New Bedford Gas and Light 

tJedford, Mass C Electric 
Light Company, Cambridge, Ma Publis 
Service Corp., Rutland, Vermont 

) Fast breeder reactor plant with 100,000 kilowatts 


propo ed by the Yankee 
3 ton, member 
Compan 
Conn.; Boston Edison Company, 


\I Lire 


service 
River, Mass Edison 


Company, New unbridge 


Vermont 


capacity, to he completed in late 1058, prop ised by Cen 
ind Electric Corporation, Poughkeepsie, 
Electric 


Company, 


tral Hudson Ga 
New 
Cincinnats, 


and ( orporation, 
Consumers West 


Delaware Power and Light Company 


York: Cinemnati Gas 


Ohio Power 
Jackson, Michigan 
Wilmington, 
Michigan 
la New York 
Philadelphia, Pa 
poration, Rochester 
Toledo, Ohto 


Sodium graphite reactor plant of 75,000 kilowatts 


Delaware; Detroit Edison Company, 

Long Island Lighting Company, Min 
Philadelphia Electric Company, 

Rochester Electric Cor 


New York; Toledo Edison Company 


Gas and 


1959 proposed by the 


Columbus, Ne 


ipacity to be 


onsumer 


completed in 
Public Power District of 


Oras 


In addition to the power reactor projects contemplated 


in the proposals under the Power Demonstration Rea¢ 
tor Program, the Consolidated Edison Company of 


applied to the AK 
entirely 


New York has for a license to build 


with private capital a nuclear 


powe! plant with a capacity of 200,000 kilowatts 
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Highlights of American Power 


N THE last month issue of 
major portion of the 
field 
Power Conference 


COMBUSTION the 
to the 
American 


papers of interest power 
concluded 
Unfortunately 


ivailable and there 


readers at the recently 
were reported upon 
copies ol all papers were not were a 
number of multiple sessions so that it was impossible to 
fill the gaps by not it the sessions featuring the un 


available papers 


ler Treatment 


One such paper unobtainable at the time of the meet 
ing and recently made available was ‘“‘Treatment of 
Makeup Water with Automatic Mixed Bed Demineral 


izer’’ by B. F. Borgel, Pennsylvania Electric Co., J. H. 
Brendlen, Gilbert Associates, Inc. and V. J. Calise, 
Graver Water Conditioning Co his paper deseribed 
the background and the 


ola complete set of control devices for push button auto 


engineering for the installation 


matic operation of demineralizers, automatic chemical 
feeds to the clarifier, flow controls for the complete water 
Station of the Penn 


Over and above this background 


treating system at the Shawville 
Electric Co 


the authors presented 


sylvania 
valuable operating data obtained 
from the experiences and the problems of start-up and 


this installation, one of the earlier mixed 


central station field 


operation ol 
Factors of adjust 
effect 


bed units in the 


ment, quality control, inspection, corrosion and 


maintenance were covered 
lem Planning 


A two-paper session on Electric System Planning was 


started off by H. L. Melvin of Ebasco Services, Inc., and 
followed up by G. P. Wilson, Illinois Power Co 
Mr. Wilson in his paper, “Location of Future Genera 


Analysi 


of determining the best 


tion—-Economi pointed out that the problem 


location for a new generator is 
one of long standing which utilities will face for some time 


Any 


range study, 


to come solution not based on a thorough, long 


may result in an unduly expensive building 


program and his paper suggests a long-range economi 


eral tem 
nditure will dictate the 


development plans. The 
lo« i 


numerous variables to be 


comparison ol se’ 
plan requiring the least expe 


tion of a new unit Chere are 


considered when maku uch a comparison Principal 


umong these are \nnual fixed charges on new capa 


ity b) Annual fixed charges on new transmission facili 
ties c) Annual system operating costs 

Summing the cumulative present worth for fixed 
charges on new plant investment, new transmission in 


vestment, and the annual tem operating costs, results 


in a cumulative present worth for the system develop 
l d Phe 


plan consider lowest 
present worth for this gt 


ment plan having the 
total is the most desirabk 
It should be remem bere however, that after the first unit 
of this plan is committed and before the second unit i 
considered, all plans should be re-examined 

issumed that differences in 
than differences in 


itter would be 


In the discussion, it wa 
fixed costs would be greater annual 
fuel costs, and that the | greater than the 
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differences in annual transmission costs (fixed charges 
It was recognized that this might not always be true 
Howeve f the Same general approach could be apphied il 
the three major cost components differ in their relative 
relation to each other 

Mr. Melvin's 
Range Growth, 


paper, ‘Planning Systems for Long 


stated that planning of power systems, 
a national seale, but rather by 


of course, 1s not done on 


utility companies and by regions Electric load levels 
in the several classes or categories as well as rates of 
growth vary widely by areas and time periods. Never 


theless, a local utility not only must have a good and well 
rounded appraisal of its own service territory but a good 


knowledge of regional, national, and world econom« 


conditions in order to make a dependable estimate of it: 


future growth 


lo foresee what the future may hold in the greater 


utilization of electric service by all classes of customers 


is the crux to forecasting the demands for service and 


the physical plant required from customer to raw energy 
sources 

The load forecasts should not be simply a judgment 
projection of Much 


pendable estimates can be made by analyzing each major 


points more intelligent and de 
component of the load, including industrial, commercial, 
residential, farm and other services, taking into account 
population, customers, types of industries adaptable to 
the economy of the territory, increased use of present 
appliances, industrial expansion and similar influencing 
In addition, possible new uses must be assumed 

rrue it is that the 
with respect to exact timing, 
tant 
to grow, together 


factors 
forecasts will seldom be accurate 
but that is 


What is important is to know that the load is going 


not too imnpor 
with the probable rates, character 
istics, magnitudes and locations. Frequently it is well 
to project probable upper and lower limits of growth for 
the purpose of checking the effect of time scheduling 
on the overall economics of the selected development 
plan 

It is relatively easy or delay a construc 
but the 


vanced appreciably 


to postpone 


tion program, program cannot readily be ad 
Furthermore, one has to live with 
mistakes and expedient substitutes forever. 

becoming premium fuels for electri 
to be the 


next several years 


Gas and oil are 


production. Coal will continu base fuel used 


by the industry for the 


It may be contended that atomic energy will be re 


Phose responsible for 
that 
, when, and where 


placing fuels in the near future 


providing utility service recognize atomic energy 


will be another heat source to be used as 


it becomes economi Research, experimentation, and 


building of pilot plants will of necessity be continued 
ernment, manufacturers, and industry in ordet 
this 


into electric and other forms of useful energy on a com 


by FON 


to establish 


new process ol converting raw energy 


petitive basis loo little emphasis is placed on invest 
ments, fixed charges and the fact that the thermal end 
of a power plant, though large and important, is not 
the major component of a power system, The extent 
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to which atomic ener will be used during the next 
few years i till ver veculative It doubtful if it 
will represent large percentage of the total net ener 
consumption for some time in the future 


ted for developn 


Phe following procedure w ugge 
long-range as well a horter-term plat 
Prepare energy and cde ind load fore ts for 
ten to twenty car 
, Plan the distribut tem for future customer 
demand 
elect and if yle secure raw energy supply 
| La out alternate pla for ysten iddition 
from plants to distribution center 
) lest Iter t¢ plan on the network inalyzer lor 
oper if Tue tabuilit 
f Prepare 1 t ent, fixed charge ind operating 
‘ ts for prepared pla 
7 Compare economi nd operating merits of plan 
Apply experience and managerial judgment in 
election of basi progra 
q Make fir decisions covering imitial construction 


proyect 


() Review and extend the lor range plat 
/ “? wm Sud 

Foundats Proble i! Power Plant Design and 
Constructior by W. S. Housel, Uni f Michigar 
‘ in with relterence t the experience ol the Detroit 
Kechison ¢ lurs thie ist twent five vears in the field 
f foundation design and construction Twenty-five or 
thirt ears a ineering practice was largely empiri 
cal and dependent on personal ¢ Kperre;nce ind jwdgment 
but w this | bn ‘ field of rational engineering 
desigt base fairl well-integrated fundamental 
principle ind backed up b pecific test procedure ind 
wialvtical metho Duru this period modern soil 
mechames h rown u 

Obviously, thi ré entific approach to foundation 
problems had its first requirement adequate method 
of measurit the essential physical properties of soil 
\dequas i! thy respect require measurement wu 
quantitative ter ipphicable to design and an accurac\ 
comparable t ther fields of engimeering In this case 
development test procedure had to be paralleled or 
even precec ty provement of analytical methods of 
st re inalvsi ind considerable extension of existing 
concept | resistance 

Che first dl t direct approach to evaluating the 
upporti bilit clay practice in. loading tests re 
ealed that, while they had been widely used for mat 
eal the were currently m disrepute and their use 
condemned by e authorits in the field of vil 
mechan \ caretul tudy of ivailable data ind 


iled that me 


experrence reve tof the unsatisfactory reports 
could be related to taurly obvieu hortcomings im the 
nanner im which tests wer ondueted or equally obvious 
faults in wmterpretation of test result 

For a number « ears undisturbed soil samples were 
tuke mid luborator hearing resistance tests conducted 
in parallel with the loading tests. Continued correlatior 
of both methods of mvestiwation with the observatior 
of full size structures im the field, has established the 
practicability and rehability of shearmg resistance tests 
in foundation t tice 

As a result of experiences design enginee! 





igreed that erloading the 


have generally supporting 


clay should be eliminated in designing a new plant This 
generally requires a deep foundation which in the Detroit 
irea means either caissons or bearing piles carried through 
the over] clay deposit to hardpan or rock 

It is difficult to discuss foundation proble1 without 
ome reference to ma tabilit Problem this tvpe 
include large CAA Ly itn tr tia 5 or ive ol coal ore il ! 
building materials, and large mats discussed in connec 
tion with floating foundations As a matter of fact SS 
stability problems involve all of the aspects of bearing 


but with a change in emphasis on certain of the 


capactit 


factors involved In the power plant field, the ost 
extensive studies on this subject have been made by the 
Detroit Edison Compa ind Cleveland Electric Illu 
minating Compan 

Central Station De 1g9n 


Lhe paper 
Kconom b 
tated that the 


Central Station Design for Over-All 


Paul E. Gourdon, Ebasco Services, Inc 


optimum in central station design is to 


develop all the elements with the least investment in 
capital, with due regard to capacity requirements, relia 
bility ifet thermal efficien operating costs, main 


tenance cost ind good overall operation il performance 


rhe major elements influencing economy are: planning 


team cycle, general design, enclosures and substructure 

equipment specification, selection and purchase, construc 
tion and installation and equipment test Each and 
every one of these major elements warrant the most com 


prehensive study to produce the ideal in new plant 

The ibalita lor ect i tart 1 thi ery I t 
tage f planni ind continue until « lete and final 
icceptance. Gains « be ide by careful mmparative 
ce i tudy of the ior design elements and close 
cruti { the detail avi in « truction 
ind installation can be obtained through thoughtful 
planm id nchronized control. Whatever the phase 
of plannu desi or ¢ truction, the possible dollar 
1 i var to be individually ill, but it 1s the 
ummats f all thes illelements that total t everal 
dollars per kilowatt of capacit { lollars 
earned on fixed and operating cost 

| iddits to the obvious approach discussed the 
iuthor pointed out that there is the int ible “human 
engineering ispect his encompasses the personalits 
of the many people who directly and indirect! lay some 
part 1 tin levelopment of the central tatiwor The 
ipproach of ittitude of these peopl iffect the 
economies in no small w 

\Mianagement the engineet the equipment ini 
facturer, the ec tructior ree th perators a the 
many others involved all carry their own responsibility 
in contributing to the achievement of lowet erall cost 
Vlanagement ha the ré sibilit ol etting forth 
clearly to the engineer their desires and opinions at the 
initial stage of desi the engineer, the a heats 1 
his experience kill and ent the inufacturer 
the productior1 ol equip! ent ol hig pertor ince i | 
rehabilit it the lowest possible investment and operat 
dollar the ce tructic a forces, the better understanding 
f their responsibilities as a going member of the team 


ind sth ypreciation that their efforts contribute 
materially toward the desired objective the operator, 
the real t} of the nece if for economic balance 
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Coupled with patience 
the « 


IS ther 


ind cooper ite in 


problen there 


engineering desigt 
Research is 
L. D. Wilcoxson, Bab« 


paper session in Resear 
paper Mr. Wilcoxson wi 
described the faciliti 
in Alliance, Ohi 

\ running descripti 
ities and Mr. Wile: 
philosophy. He trace 
ing various fuels as to che 


ing periormance and 


some of the evclone resear 


way at 


Alli ince 


W. H. Armacost, ( 
followed with his paper 


He bes 


velopment of 


(seneration 
gradu il de 
ilmost 


ceeded i! tor 


progress has been the 1 
research and develop 
the 


much of 


well-conceived an t 


it ha 


beet! 


development and mu 


lems in the field \ 
were covered in a separ 
treated were design fe 
burning, ash handliu 


c xternal ind corro wl 


ind contr 


mentation 


Irends in recent ‘ 
creasing pre ure i! 
limit of natural 
reached Then the 
necessary \ study 
cussion with the Sulzer ( 
culminated in a lies 
exchange of researc! 
progress has been mad 
firmly convinced that 
imular to that referred t 
‘7o-megawatt unit | 
next step in the continu 


triving for still lower he 


1 utoma (+4 


The Conceptior Dy 
Mobile Electric Aut 
Utilities’ was delivered 
Bower, Electro-Motive D 

Che idea of buildu 
utilities took fort n the 
Electro-Motive Di 
official of a power cx 
the economies of first 
electric locomotive 
tri power generals 

(One W t h { 
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| the will understand 


gness to 
nge of ideas and the sharing of 
hieved the 


overall economy 


highest standard of 


Cy 


eam Generator 
& Wilcox Co., led off a two 
in Steam Generator In his 


the aid of a number of slides 


company §s res¢ irch center 
M given of the various facil 
traced the company research 


fundamental steps in evaluat 
ical properties as well as burn 
went i brief treatment of 


h and 


into 


development work under 


bustion Engineering, In 
Field of Steam 
that the 
industry has pro 
Much of the 
based on 


ill of this work ha 


Research in the 
the 
tive power! 


with comment 


fashion 


ult of or has been 


vot been 
found laboratory type; rather 
field testing 


it has centered around 


Mion Sense ind 


prob 


ber of these field problems 
e fashion Che chief items so 
iture heat transfer work, fuel 
team purity, water treatment, 


its, metallurgical and instru 


gradually in 
later the 


would be 


particularly 
ted that 


trolled 


ooner o1 
circulation 
would be 
led to dis 
Switzerland which 

By 
rapid 
stated his firm 1s 
vole 
00-psi boiler for the 
elphia Electric the 
vattle im the dustry 


through principle 


Iropean experrence 
iny ol 
ment 


1h 


early in 
development idea 
Che author 
ercritical 


! t he 


e Suy pressure « 
Co. 1 


utility i 


é in / quipn Oni 
pment, and Appl ition ol 
Generating Equipment for 
E. A. Armstrong, K. O. 


(Seneral Motors Corp 


generating equipment for 


nds of the management of 
General Motor ifter an 
ide inquiry as to whether 


t and of diesel 
be ipplied in the field of elec 


ere seemed to be 


operation ol 


twe if} 


el-electric locomotive have 
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operating performance features and/or application pos 


sibilities such that it will complement and improve the 
utility's present system 
[wo was to provide power at a dollars per kilowatt 


figure which would make it economical to use 


The 


diesel-electric locomotive of this type was the building of 


first phase of a program to develop an integrated 


prototype mobile rail-mounted 1000 kw, 4160+, i 
power plant \s this power car was being designed and 
built, it was realized that a completely self-contained 


power! plant of this typ could be a more valuable tool for 
the utility companies if it was completely automati 
The 


mobility, its low 


primary uses of this new tool center around its 


manpower usage, and its very low in 


vestment and, therefore, low fixed charges his make 


it an ideal source of power where low load factor opera 


tion is involved, as in ‘peak skimming’ either at the 
generating plant or at the local poimt of peak occur 
rence 

Phe perlormance features of the mobile electric auto 


matic generating equipment discussed here adapt them 
selves to a broad field of utilization and points up some 


advantages of an economic approach to an application 
Vue lear / nert 


Plants’’ by Dr. 
Aviation, Inc., 1s a re 


Sodium Graphite Reactor Power 


Chauncey Starr, North American 
port on one approach to the development of high ten 


perature, low pressure reactor types Phe important 


features of this system are the following 
\ 


re quiring 


high coolant temperature is possible without 
the re heat 
his permuts good steam conditions and higl 
the 
The reactor can be adapted to a variety ol tue} 


Both slightly en 


pressurization ol itor extractio1 
system 
thermal efficiency in 


power conversion equipime rit 


elements and operating conditions 


niched uranium or a Th-l fuel may be used 
3 There are no chemical incompatibilities in the 
fuel element-coolant structure combination 
| The reactor system has inherent safety, and the 
design configuration has been chosen to contain radio 
activity under all circumstance 
Estimates for the present capital costs for this type ol 
plant, the Sodium Graphite Reactor, are as follows 
' I i ' 
! i I I? 
m " mw in 
] t { lbollar 
i actor and instrumentation 0.7 ; 
Reactor bldg & Aux Equis { 4.$ 14 10 
Primar odium ten 20 
ndar odium yetem “ 0 
Gene tors. Control { 40 a ( 
I iG rating ! r ( ) 
iF] ‘) 1) 
Dot nestruction Cost 23.4 ’ “7 f 
Unit Capital Cost $315/kw $236/kw $270/kw $208 kw 
mate Puel Investa Sh kw SO ke Sh /kw si kw 


s of the use 


of thorium as a fuel and also the advantages of the com 


he table illustrates the « xpected advantage 


mon facilities associated with twin-core operation as 


ingle core 
to he ol 


con pared with a The capit il co ts indicated 
it the ent 


\t a 14 per cent fixed « harge rate and an SO per 


ire sufficiently low interest even pre 


time 


cent load factor, these costs range from 6.4 mills/kwhr to 


1.2 mills/kwhr Phe fuel inventory is not included and 
should be considered separately, as cither different fixed 
charge rates may be involved or the fuel may be leased 
from the government 
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The operation ind maimtenance costs for these plant 
would probably range fre 0.9 mill/kwhr for the smallest 
plant to 0.6 mill/kwhr for the largest plant he fuel 
cost including depletion, reprocessing and fabrication 

iy range from 2 to 2.5 mills/kwhr for uranium and from 

to 1.5 mills/kwhr for thorius 

The above costs indicate a range of 6 to 10 mills/kwhyr 
for the production from this type of central station plant 


depending upon the type of fuel used, the size of the 
plant ind th detailed 
with the government for the 


indicat 


wrangements which might be 


rack fuel 


| he ‘ 
from the ‘‘first 


rcquisition Of 
ve only of 


ol plants 


what may be expected 


cost ire 
yeneration 


of this type, based 


upon the present state of engimeering information 


Pndustru lpp walion 
The Impact of Air Conditioning on the Electri 
Utility Industry’ by Fischer Black, /:/ectrical World 
indicated that for the countr is a Whole, the impact of 


to show up in the Summer 
1954 the 


ur conditioning 1s beginning 
peak In 


bee omitig very ¢ 


1953 and more predominately in 


vident Kach year the Sum 


| passing Winter peaks 1n 


change I 
| ¥ ‘ 
wr peak 1s catching up with an 


ore ystem 


The predominant Winter peak for which most systen 


were designed stands to lose its importance Sumnilarly 


transformers and lines due to low 
Ol px ik 


put of generating equipment with low circulating water 


the extra ¢ ipacity im 


uubient temperatures at time ind increased out 


temperature ire lost [hese 


ire now facing the utilities in more and more areas 
In the Northeast 


City, the growth in 


irea, heavily weighted by New York 


Summer peaks 1s very evident. Com 


mercial air conditioning is still the predominant factor 


here but room cooler sales have been heavy in the south 
ern portion of the area, representing one-fourth of the 
entire country's total 

In the Southeast a similar trend ts ipparent in 1953 


ind 1054 The south central region has had a Summer 


peak for a number of years but it is now growing at a 
rapid rate Last Summer Arkansas Power and Light 
Co.'s load jumped 34 per cent over the year before, and 
Kansas Gas & Electric Co. 27 per cent with the hottest 
sustained weather on record. Oklahoma Gas & Electri 


Summer load over that 
of four years ago Some of this 1s due to the 
heat 194 Gas & Electric Co 
had a 21 per cent increase in 1954 over the 1954 Summet 
Much of this duc 


shows a very sharp increase in the 
extreme 


;uthwestern 


storm wm 


peak to air conditioning 


When Should Industry Generate Electricity,” by 
M. L. Jones, E. I. du Pont de Nemours & Co., In 
of an existing plant or the 
engineer 18 faced with a 
plant should be 


be purchased The 


emphasized that the expansior 


construction of a new plant the 


decision as to whether a power! mecluded 


rv power can 


or whether the nec 


problem is complex as many factors enter into the ce 


cision such as, for purchased power, it lability, re 


hability, load curve, annual operating cost ind potential 


incremental expansion ind, for generated power, the load 


curve, fuel cost and selection, continuity requirements 


of process, investment cost, annual operating cost, and 


potents il incremental expanstot 
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ind many other problems 


After all of the engineering work is completed, the 
final decision 1s based on necessity and economics In 
other words, management insists that any investment 


of capital dollars must show reasonable return on the 
Thus the 
with the 
company dollars 


capital dollars where the return on the investment is the 


investment industrial power engineer is 


engineer tor 
will 


ilways competing production 


capital Management invest 


greatest 
lo be competitive, the industrial power engineer must 
think in terms of minimum investment to provide the 


necessary facilities rhis means rating and operating 
facilitic it the maximum which is consistent with 
reliability and low maintenance It means that ab 
normal ‘“‘gravy’’ factors in design and capabilities of 
equipment must be eliminated Gold plating and 


elaborat« ind compli ited’ accessories must be discarded, 


which the author held to be no real hardship, as simplicity 


ind reliability are improved under thi 


hi 
ily 


frequenth 
philosop 

Che industrial power plant cannot copy its big utility 
with him For 


plant brother and expect to compete 


ex unple the controls for a large boiler cost about the sam« 
dollars a 


ire used, thus the investment cost in dollars per pound of 


for a small boiler if the same number of piece 


team will be considerably higher for the small boiler 


There are many other items of a like nature which need 


careful examination to obtain a low capital cost 


Other factors in this category are (1) use of stand 
irdized equipment, purchase shop-assembled units 
4) location of power facilities close to point of con 
sumption, (4) use of liquid or gaseous fuels to reduce 
fuel handling and waste disposal investment and (5 


elimination of building and excessive and non-productive 


sp ict 


por 
fuel costs do not necessarily have the lowest purchased 


generalizations are apparent. First, areas of low 


sts as size of plants, lengths of transmission 


electricity ce 
substations and other 
it is difficult for 
electricity 


lines, concentration of load area 
total cost second 


s aif the 


items enter into the 
industry to compete with utiliti must 
be generated by condensing turbines hird, areas of low 
fuel cost should be more favorable to industrial generation 
Phe typ of electrical load ts ; If the 
in S-hour day, 5-day week process, the load factor 
ult the 


the effect of the demand charge 


i big factor opera 


tion 1s 
will be low and as a re unit purchased electrical 


cost will be high due to 





CORRECTION NOTICE 


Within 7 days of publication our attention was 
separate universities to the 
Wellman, 

Chermodynami 


April, COM 


SeTIoOUusS 
Sibbitt 


called by four 
headings of the 
of the 


Water 


errors in the 
article ‘A Survey of Some 
and Physical Properties of 
BI STION, pp 1 D6 

The table on p. 52 should be labeled ‘‘Dynamic 
Viscosity,’’ etc. 

The table on p. 53 should be labeled ‘‘Con- 
stant Pressure, Specific Heat,’’ etc. 

The table on p. 54 should be labeled ‘‘Prandtl 
Moduli,’’ etc. 

The table on p. 55 should be labeled ‘‘Thermal 
Conductivity,’’ etc. 
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Power Plant Measurements I will describe how we obtain the heat 


rate and show some of the results 
rhe net kilowatt hours produced are 


By GORDON R. HAHN} obtained from kilowatt hour meters 


. ; ; which maintain their accuracy normally 
Consolidated Edison Co. of N. Y ‘ - : . 
within '/, of a per cent and semi-annual 


checks will usually show a constant 


errot rhe Btu and volume of natural 
E have read that when the a total of 10 per watch. When it i gas used are given to us by Transco, 
\/ p ramids were | the art of considered that four of them usually do the supplier of the natural ga Hi 
measuring lengths and angles must have maintenance work, this 1s a small num word is law as to the numerical value 
been pretty well establ 1 because of ber of operators. However, care of the Our instruments usually check the ven 
the extreme accura the face instruments and routine relay checking dor’s report rhe Btu per gallon of 
Actuall in those da easurement require in additional 10 men for 5 oil is accurately obtained from the 
were very rough as indicated by the days per week. Of these ten about half Chemical Bureau, who test the sample 
fact that only in the near past have we take care of instrument defects and the we collect a the 1,000,000 gallon 
had such linear dimensions as the foot remainder handle the routine worl steamers discharge their cargo into our 
which originated as the neth of an here is thus some kind of a balances t.000,000 gallon fuel oil storage tank: 
ordinary man's foot, the fathom, which or break-even point on instruments and However, measuring the quantity of oil 
is the distance betwes tstretched control You save on operating man that come to the Astoria Electric 
finger tips, the yard, whi vas derived power by much instrumentation but tation from these tanks, which also 
from the distance f1 e end of the you build up the instrument mainte upply the fuel oi] to Hell Gate Station 
nose to the tip of 1 nyger, and the nance gang. Poor instruments from the ia pipe line and Hudson Avenue and 
inch, which came from the width of the standpoint of accuracy or upkeep will Sherman Creek Stations by trans-ship 
thumb. However : Joseph cause utilities to shy away from toc ment via barges, is not so eas 
Brown had invented the rst Vernier much instrumentation Last winter our fuel was practically 
caliper, measuring distance f oo in es os all oil and we could account for our heat 
In 1896 Carl Johansson set up his gage Plant Metering Problem rate being at a certain value. However, 
blocks, which measure within millionths Che fundamental purpose of an ele when spring came with its warmer 
of an inch tric generating station 1s to produce weather and we used both oi] and na 
We have come a t vay in. the electricity as required by system load tural gas, our heat rate started to jump 
measurement of linear dimension the conditions and at a minimum cost iround unaccountably We realized 
ame can be said of pressures, tempera Phe major items of the cost of a kilo of course, that the boiler efficiency i: 
tures and flows, but we still have a watt hour are (1) fuel, (2) operating 1 to 5 per cent less with natural gas 
long way to go his I will try to show labor and (3) maintenance For A than with fuel oil but this did not ac 
to you by information derived from toria, fuel cost amounts to almost 90 count for the change in heat rate We 
operating the Astoria Electric Station per cent of the total cost and therefore finally set up a fuel of] tank arrang 
I have no axe to grind with any instru the economy of the station or really ment so that we could check the meter 
ment, maker, cr endot M com the heat rate of the station in Btu pet and found that the fuel of] meter ac 
plaints are chiefl that the operator kilowatt hour is probably the most im curacy left plenty of room for improve 
cannot rely positivel n what the in portant item to be watched or checked ment rhe meter's predicted accuracy 
trument 15 ind that instrument lo calculate the heat rate all that has to curve was plotted against numerous 
maintenance 1s high be done is to measure the Btu and quan tank volume checks Fig, 2 The meter 
Che Astoria Station v lesigned to tity of the fuel and divide by the net proved particularly satisfactory at high 
have complete instrumentation and kilowatt hours produced Phi hould flows but were far out at low flows such 
equipment supervision in the control he particularly easy at Astoria since at as occurred when we were burning both 
room with a resultant minimum of men present we burn only oil or natural gas fuels. At present we cannot rely on 
in the plant Our mode peration and the Btu per fuel unit and the quan the meters but use tank level differ 
ind design embodies the lea that the tity of each should be easily measura'lk ences instead, which, of course, is more 
two operators in the ntt room who 
tend the two |80-mw units will know 


everything that 1 mI nin the plant TEMPERATURE ERROR 
and by public addr lirect the SOUTH MAIN STEAM LEAD 











two rovers in the field t the trouble 
irea and receive word ich ) tele 
phone Che control ro esides the 
' | | 
instrumentatior na il intl panel OLD ELEMENT ol | 
covering practical] er incipient +40Pr = 2 t t t T 
trouble ource All ‘ ! Tt p ° ee vy 
roubl r my +30 ——,. =. 7s! = | } 
lar ind motor ire te “er ire 1 ni . 
tored * +20-———__+—_ —+—__—- t + + 
For those wl e com e i NEW ELEMENT - 
lete manpower sit I , gr eemeecens | -” T . T t | 
I I] j i | | | et 
that there a eratit = a 4 Lagtingserttilnnassttlead ' 
mechanics per wat rmally do tad “1 
maintenance wot opera ‘oF T T T ; 1 
tion on start-uy f trouble 
There are also tw , rs, makir 0 30 60 90 120 150 80 
TIME IN DAYS 
Ey oe i Fig. | Until pre-aged resistance therrmometers were installed the accuracy of 
ASME. New York NY. Jo os the ternperature recorders on the four main and reheat steam lines was off, 
* Ganeee rine ‘ stios reading as much as 30 degrees high entailing heavy fuel losses 
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FUE 0 METER ACCURACY 


ti ’ “a 
METER ACCURACY- % 
(BASED ON TANK OUTAGE ) 


Fig. 2 Fuel oil meters proved satis 

factory at high flows but were far out 

at low flows so that tank level differ 

ences are employed to give suitable 
quantity checks 


Athor Consuriin il | I wt I re ¢ t! 


Tempera 4 


Another item in the rfor ince of 
tation 18 the steam temperature mat 
tained at the head end of the tut 
bine and at the reheat entry point The 
turbine is designed for ntinuet er 
we il mM i it both i the above 
pom ind’ we tr et hold it there he 
cause higher temperature deteriorate 
the turbin and lower temperature cle 
teriorate the heat rate The turthane 
manulacturer allow in average earl 
operatin temperature of WH) nut 
im mamtamin thi iveraume te mera 
ture nia be as high a } for nl 
HM) brevet 0 F for only SO hours and 
this latter ma miy be wu » minute 
win Phu ve are limited on the 


high ide of wi (on the low ile 


every LO] drop tt temperature increase 


the heat rate b 1) Btu and this cost 
us $27,000 per vear in fuel Hence it 1 
reall ital to have a true steam ten 
perature read Hiere us the ituatmor 
at Astoria 

We have four maim and reheat stean 
temperature indicators for the opera 
tor to sec ill the time Lhese receive 


their unpulses from resistance thermom 
eter im the tean lire Also we 
have four team temperature recorder 
showing north and muith mar tean 


and north and vith reheat tempera 


ture These instruments have been 
checked b usin i i tandard. cali 
brated thermocoupl i idiacent test 
well For months it was nece ary for 


us to paste wns in the recorder telling 


the merators t mamtam certam chart 
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" rder t have a true “I 
it the te ‘ niet Fi ill Vt ‘ 
me ore ed ri tance thet ote 
talled and since then have had 
proper read truments Fi It 
hk vweverT il t re ear for 
the time we tted this trouble mint 
intil we received proper readu ) ( 
recordet Lack of alertne iT heck 
if t hi temperature recordet vould 
have sused a $50,000 year! tue ft 
running 20 devrees low it team tet 


perature 
In all fairne to the vendors, I should 


pomt out that it moderate tempera 


ture that is in the low hundreds, the 
woura of reading 1 ery good ‘ 
much for temperature reading let u 
now consider flow measurement 
/ mre [ p 

| easuril annous§ flow mat 
economic in plant operati n te 
effected ome of these are cr 1! ple 
ind resent method ire oct table 
ind iiite itisfactor For example 
} ise Service water 1s measured by cor 

" lisplaceme t meter ad the i 
rac 1! lwed are ill that il bn 
mist ed | ct ve is ind Vil i,*¢ 
f ] is ervice vuatetT in be detected 
ind eluminated \ i case il mt we 
recent! ! le i urve ol vhere t he 
OOOO O00 TI ft Coat water er weelk ve 
vere uSt vent lo our surprise we 
found that 25 per cent was being used 
in the team and water umpler cooling 
coils that were run continuous! for 
test We installed about tM) ft of 
i! pits ‘ l now ise vater tro ur 
fresh water recirculatin tem to cool 
the um ple (hur Cot water ise ha 
dropped to » 000,000 Tb per wk which 
represent i L irl ivil | SMH) 

Meter accuras vas not rmmportant in 
the ise just cited but consider measure 
ment at high pre ire ind temperature 
levels such as feedwater and main steam 
flow Here we have olumetrnu tvim 
measurement vhere rate of flow past a 
iven area in an orifice, nozzle or tube 


is measured | differential pressure 


wero the primary element 


At pressure ind temperature ised 
‘) years ago in the steam main, oper 
iting variations in pressure and temper 
iture made very little difference in the 


flow quantity indicated by a measured 


oressure differential Hlowever, when 
we get into the pressure ind temper 
ature commonl empioved in power 
plant toda operatin iriatior it 
these conditions appreciabl iffect the 
uantit indicated ( ! ‘ itr 1 
re ill nec if 

\ mparison betwee readi b 
tained on the acceptance test ur first 


mit at Astoria ve in idea rf V tar 


nut irious flowmeter an «te Che 
four flow instrument ill sl ld have 
tven the ume readi I ] 4 





COMPARISON OF THROTTLE FLOWS BASE 
ON VARIOUS FLOW METER‘ 


UNIT ACCEPTANCE TEST 


OTTLE FLOW— 1000 LB PER HR 


THR 





GENERATOR LOAD ~-Mw 


Fig. 3--Four flow meters plotted above 

should have indicated the same 

quantity for individual loads but in- 

stead produced the variances shown 

Compensation for termperature and 
pressure is vital 


The detail as re irds the flowmeter 
follow 


furnished 


n these wcceptance test run 


\ pecial test 


nozzle wa 


by the turbine endor ¢ pecially for the 
wcceptance test and was installed in a 
long run of ptr It was calibrated at 


the University of Pennsylvania before 
ind after the acceptance test and the 
two calibr itions checked 


, \ calibrated Venturi meter wa 
pl iced at the deaerator outlet 
} After the highest pressure 


| 
heater a feedwater nozzle was put 1 
the line to the boiler 

! 4 steam nozzle was located i 


the main steam outlet of the boiler 


m enthalpy drop thru the 
high pressure turbine checked the ven 
dor pecial test nozzle within per 
cent or well within the limits of error 
of 1'/, per cent acceptable by the ASMI 
code for either of these method 


Pri ire Measureme? 


Pressure measurements are also not 
0 erly 
ten retransmitted pressures on our tur 


reliable For example, a row of 


bine upervisor panel in the control 


room give the steam pressures at ents 
re-entry and bleed point But the 
have a guaranteed accurac to only 
, 


er cent of full scale reading which 1 


t sufficiently accurate to be useful 


For instance, in measuring an |S00 psi 


iin steam pressure with a 2000 psi 
ige, the reading 1s onl ood to within 
1) psi if direct reading If tha 
reading is retransmitted another per 
cent error cree; in which in effect 
make the we onl iccurate t HM) 
psi Wi lot aln t dail ill our stage 
pre ure to issure uursel ve that 
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include guidance of operation 


r tor tripping 


nothin ! le ve 1 turbine uses may 
l hes« plot defied u unding when for record, for control o 
we wed the ret re ure purposes Here again degree of a 


alu » we installe field, di curacy and reliability i 
rect readin pre f é While of importance 
these n not read ¢ rrect the Obviously, if we inten 
il least show a trend strument to trip out an 





1 prime tac tor 


1 using an in 


lain unit ina 


n this connection it should be pointed 
out that the simplest form of device 1 
highly desirable 


ummary 
Control rooms with complete instru 


mentation in electri tations com 





Pre ire re ver plant we must have the most reliable bining electrical, boiler and turbine con 
plant are of two typ id matt instrumentation possible In this re trol have become very popular in the 
tained a e where ! required pect we cannot consider au ordinary last few years because of possible mat 
and the o r type the onl instrument with contact is a sati powe! aving Accuracy of instru 
inter that there é lable factory device unless it meet pecial mentation, completeness of control, and 
ind =the tant requirement It must be made ‘‘fail extent of maintenance are not all that 
lor these latter 1 tr ere we ile ind when we peal ] fail ile could be desired Lherefore if thi 

ther get or need ra we we mean that should any component in type of control room 1s to be continued 
intend t eapel the instrument or tripping device or manufacturers and vendors must 

a circuit! fail the device will not try Improve accuracy of the instrument 
the machine but will take itself out of ’) Design the instruments and con 

\ phase close ervice and give an alarm which will troller niore ruggedl to munimize 
related tk ‘ re ( lt notil the operator that the protection mamtenance ‘ Give better ervice 
‘ i par Dhese¢ is not in servic to the consumer on complaints 
DISCUSSION 

I ive listened deal uspected unproper eration of ner the evaluation of metermy 
fraternal interes I laht cle calibrati can be replaced easil ind eflicien 1 not a unple proce 

ription of histrialsa ations reé defective unit ibsequently repaired i his is true for several reason First, 
iltir from the ! { the 1 central work hop The telephone the proof that one manufacturer's claim 
measuring and contr ! ents now compan ind the manufacturers of for increased accuracy and reliability 1 
< miy installed ti ta electronic calculatin machine have i difficult factor to establish econd 
trot I car rilx t ight idopted this plan with a great deal of most utilities today are very consciou 
that not enough we een laid to Tee of the cost per kilowatt of their new in 
the economi es 1 rom i Phe industry has come a long way in tallation ind third, the purchase ol 
strument hort i | illustrat movil towards complete instrumen accurate instruments does not in itsell 
this poimt, one t ree tean tation and automation the last 25 guarantee mmproved efficien mee the 
generating units ca rn up to eal Hiowever, it is my considered ittention paid to meter by operator 
$15.000 worth of fu ‘ If we opimon that we are reall mst entering the use to which the information the 
assume in illustr t the a the initial stage of such automation provide is put, and the care with which 

cepted limit cul trument ind that the future power plant will be these instrument ire maimtaimed all 
will carry all the wa the fuel ilmost completel ind remotely ope ave at least as much or more effect 
bill then a er ce d resul ited through centralized « rol \ upon station efleen as the accurac 
in a two or three lollar in will probabl ee before 1 ears the of the instruments themselve 
cTease 1 the da ‘ t i! r, new idoption of mimiature trol ind a Mr. Hahn has touched pon the ma 
generating capacit t ibout console type of control board herein nitude of error which results when pre 
$ per kw tall I mega lant operation 1 uided |} one 1 ire ind temperature compensation 
watt shorta i! t output eated before the console eatures are not included in the design of 
1S therelore MM) 4 WwW. W. Welch, Jr main steam fi meter It seen al 
investi é ( Assistant Vice President propriate to note that higher super 
megawatt r Long Island Lighting Co heated steam and reheated steam tem 
i! erature ire bem demanded at the 
it I é i I e four Mr. Hal er to be une time that coals with lower fusion 
ent bot nteresti ind enlightens ind temperature ire bemy fired Thi 
| t l ish t lament him 1 t ieans that lower heat heads are avail 
pet Il wa ite interested to note that our ible for the vnler designer to work with 
re il ! e con chairmas introduction f Mr ial ind it is becom le and le pr wt 
li ré ire { eratior il indicated t] t fe | irticipated 11 the de il te pro icle itheent uperheatetr ind 
the highest i l istent ign of the Astoria Statior 1 that he reheater surface to permit the produ 
et pment is 1 General Superintendent of that ti of constant steam temperature 
lean lant ertainl ( to be po er wide load range Tha tress 
perature et 1 ‘ there 1 i thi even more the need for pre ure ind 
erfect I could thi f better wa © Cer temperature compensation in mais 
| | er tain 1 1 J et ld d team and reheated steam flow meter 
, < care i] ) entiou il \« ire 1 l desivnit double reheat 
ent t I te to det t ave 1 units and discussing the design of triple 
t ‘ Li t ( | | ‘ .¢ ‘ 4 rehe il A wt i Tu ite rather thar 
et en te the ‘ is desi unplifies, the problen 
ent r Mr. Ha ise ed the if Attention to the change peciti 
i! ( tit ot st lar ver plant ! ents and olurne fcedwater,. entering the borer 
re ivatl indicate C1 ituce es whicl it load iyi fr load to full 
Phr und result fr l il tati load ill indicate tx nd doubt ‘ 
hrot t ement efhlicien [ rt ite] for the de requirement for temperature comr 
y 1955 63 





Carolina Power & Light 


again specifies 


Richardson Automatic Coal Scales are playing a 

vital part in helping supply power for the new 
Industrial South. Here are Richardson Model 39’s in an 
outdoor installation at the new generating station 

of Carolina Power and Light. 


To both industrial and utility power generating stations, 
specifying Richardson means — 


A 24” x 24” inlet opening and 26” wide belt for 
maximum coal flowability. 

All wiring and controls outside coal chamber. 
Access doors which will not spill dust on floor 
when opened. 

Beam ratio test facilities outside coal chamber. 
Gravity operated by-pass, with no restriction of 
coal flow to downspout. 

No drag links or wires attached to weigh hopper. 
Nationwide after-delivery service. 


Latest development in the 39 Series of Richardson 
Automatic Coal Scales is the Model H-39 shown 
below. May we send you our new 16-page engineer- 
ing data book on the H-39 Coal Scale (Bulletin 
0352), without cost or obligation? 


RICHARDSON SCALE COMPANY : Clifton, New Jersey 

Atlenta * Buffalo * Berton © Chicago * Detroit * Houston 

Minneapolis * New York * Omoha * Philadelphia * Pittsburgh 
Son Francisco * Wichita * Montreal * Toronto 


@® sre 
* 


MATERIALS HANDUNG BY WEIGHT SINCE 1902 


ation in feedwater flow meters as well 


as for steam flow meters for high pre 
sure central station installations 
High temperature steam lines must 
of necessity. be con tructed of expenst f 
alloy material It 1 therefore ce 
irable to design these steam lines for 
maximum practical velocities in order 
to minimize pipe sizes, pipe wall thick 
ness gud consequent material and 
installation cost This results in a 
requirement for primar element 
flow meters to have unusually high 
pressure differentials if orifice ratios are 
to be maintained within ASME recom 
mended maximun Since the asi 
equation | designing primary el 
the ume specifi 
olume ex on both sides of the ele 
ment, an appreciable metering erro 
may result if appropriate allowance 1 
not made for this change in densit 
when calibrating the metet Chis error 
may be in the magnitude of approx! 
mately | per cent in normal installa 
tion Phis compressibility or \ 
factor, 1s one which was most important 
many years ago when low steam pre 
sures were common, but is one which 
had diminished in importance until the 
present requirement for high differen 
tial meters was encountered 
In conclusion, I might add that I 
have noted references to the modern 
power plant as being an “automat 
factory Unfortunately we have not 
as yet reached that state of the art 
We may however, have reached the 
point, in power plant instrumentation 
and control, where we are now ready to 
take the step to the development and 
installation of analogue computer 
which will continuously assimilate the 
data from our measuring devices and a 
continuous fuel calorimeter to give u 
an instantaneous and continuous record 
of station heat rate and station effi 
ciency Certainly this would be a logi 
cal addition to the power plant of to 
morrow 
T. Y. Mullen 
Sanderson & Porter Co. 





Personals 











Franklin C. MacKrell, a vice pres 
ident of Stone & Webster Engi 
neering Corporation has been ap 
pointed district manager in charge of 
its Chicago ofhce, following the retire 
ment on December 31, 1954, of Louis 
H. G. Bousearen who had held that 

for thirty-three ears and had 
the Stone & Webster organ 

1 for more than fifty vears 
Industrie Im Providence 


has promoted R. W. Pearce, 
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I icant ince I 
n Earl H. Bradley 
hat time, was el 
F Industrie 
election of Glenn P. Bakken, 
*hoemx, Arizon director and 
Chase 


porated 


ol .@1 { Copper 

innou! l Richard C. 
Diehl, president of Cl following a 
meeting of the compar board 
director held Frida rims Mr 
Bakken succeeds Wallace C. Husted, 
who retired September O54 

Paul D. Sullivan, formerly in charge 

contractor sale y 
just been named 

ger of the Le Roi D 
use Air Brake ( 
uarterin Milwaukee 

Revis L. Stephenson, 

the United State 
hinery Corporati 
elected a director ol 
the recent board of directors meeting 

De Laval Steam Turbine Compan 
has named D. T. Bixby a iles man 
iger of its Standard Products Division 
with headquarters in Trento 

The Peter | 
nounce the election f Carroll T. 
Sinclair as v reside Mr. Sin 
clair was former] ce president, en 
gineering ind « tructiol of the 
Duquesne Light Compar Prior to 
his coming to Pittsburgh was asso 
ciated with the Cor i ted Edison 
Co. of New York 

American Engineering Company 
Philadelphia, Pa., announces the re 
cent appointment of John W. Tyler a 
taff engineer, with his headquarter 

Philadelphia 

(Appointment of E. Blythe Stason, 

n of the Universit f Michigan 

vy School, as manag director of 

Fund for Peaceful Atomic Devel 
ypment, Inc., was ant ced recently 
by Walker L. Cisler, president of the 
Fund 

Roy S. Fisher, formerly branch 
manager of the Cleveland-Pittsburgh 
Cincinnati territor f National Vul 
canized Fibre Compar ha been 
named national manager for all 
divisions of the compar with head 
quarters at the hor Wilming 
ton, Delaware 

Hagan Corporati unces the 
appointment of F. R. Dickenson, pr« 
ident of Townsend New Brighton 
Pa is a director of H dit ub 
idiari Hall Laborator Inc., Cal 

on, Ine., and The Bur ( 

The appoints Alber P. 
Gagnebin as assistant r of the 
Nickel Sales Depa ent ar Ed- 
ward B. Bitzer 


the Nickel 
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Higher purity water from 


Cochrame DEMINERALIZERS 


For make-up or process, Cochrane 
Demineralizers deliver a continuous supply 
of demineralized, silica-free water 
at remarkably low cost 
Cochrane offers demineralizer designs 
to meet the most Stringent requirements 
2-bed, 3-bed, 4-bed or compact mixed bed 
units manually or automatically controlled. 
Effluent produced is of a higher electrolyte 
purity than most distilled waters yet 
normally costs many times less 
Cochrane engineers and manufactures 
every type of ion exchange and precipita- 
tion type water conditioning equipment 
which assures you of unbiased 
recommendations for equipment best suited 
to your requirements, Its complete 
service provides single responsibility for 
engineering, fabrication and continued 
Satisfactory operation, 
For further details on Cochrane 
Demineralizers, write for Pub. 5800 Mixed bed unit designed for auto 
matic operation. Delivers an effilu 
ent with less electrolyte than is 
possible through any other method 


Cochrane 


. co 8 ? Oo -@.& F O N 


3109 WN 17th STREET, PHILADELPHIA 32, PA 
NEW YORK . PHILADELPHIA CHICAGO 


Puerto Rico: f 
Haweili: Haw 
Canada 
Mexico: Bob 
Evrope: Recupe 
Cuba: Lovrence £ 
Sevth America 
Waly: Termomecc 


Hot Process Softeners Decerators . Deolkalizers . Demineratizers . Reactore 


Zeolite Softeners Continuous Blow -Off . Specialties . C-B8 Systems 





New Reliance Gage Cock 


for 450 psi and lower pressures 


features quick positive shut-off 





No. GC450—‘%" shank 
No. GC451—%" shank 





Positive chain-pull operation, renewable cone valve and seat, and 
adjustable lever are features of this new Reliance Gage Cock. Pat- 
terned after our popular forged steel cock for higher pressures, the 
new GC450 has bronze body and is designed for 450 psi and lower 
pressures. Cone of stainless steel and seat of monel metal offer 
unusual resistance to cutting action of steam and water. Both are 
renewable. Quick-closing (4 turn) screw action. New-type lever 
has 18 non-slip positions. Adjustable discharge nozzle. Write for 
complete information. 


Reliance Water Columns & Trim 


Products of this oldest maker of water 
column equipment include columns for all 
pressures and latest developments in water 
gage valves, gage inserts, direct-to-drum gage 
assemblies and gage illumination. Shown at 
right — 1100 psi forged steel Reliance Water 
Column with mica-protected high pressure 
flat glass two-window gage insert made 
faster and easier to read by our Mercury 
Lamp Illuminator and direct vision hoods, 


The Reliance Gauge Column Co. 
5902 Carnegie Ave., Cleveland 3, Ohio 


International Nickel Co., In were 
innounced by Lars R. Larson, vic: 
president and general sales manager o! 
the company In addition Keith D. 
Millis has been placed in charge of the 
ductile iron section of the develop 
ment and research division, succece 
ing Mr. Gagnebin 

Montrose K. Drewry, chief e 
gineer of power plant Wisconsi! 
Electric Power Compan Milwaukee 
Wi Harry R. Kessler, manager of 
the New York office of the Republi 
Flow Meter Co.; and James M. 
Landis, chief power engineer, Bechtel 
Corp., San Francisco, Calif. have been 
elevated to the rank of Fellow of The 
America! octet of Mechanical Ez: 
| 


ginee! lo be qualified i nominee 


to the rank of Fellow, one must be an 
engineer with acknowledged engineer 
ing attainment ) ears ol active 
practice in the profession of engineer 
ing or teaching of engineering in a 
chool of accepted tanding and a 
member of the Society for at least 
year 
Denton K. Swartwout, president of 
The Swartwout Company, announced 
the appointments of Ernest H. Bellard 
is vice president in charge of sales, and 
William H. Krueger as treasurer and 
controller Both appointment ire 
effective rmmediatel 
Phe Council of The Institutior 
Mechanical Engineers awarded the 
1955 James Watt International Medal 
to Dr. Igor Ivan Sikorsky, of th« 
United State in recognition ol hi 
work in applying s i to the 
of mechanical engineeri! 
pioneering development 
| variou type 
engined, amphibiar ind particular] 
helicopter 
Three field personn lang 
olis- Honey wel Legul 
midwestern region have 


unced by Gavin S. Younkin, 


itor 


the compa 
Arnold Cl 


cul manager 


eneral ile manaye,4r 


iallman, 


dministrative 


T. S. Carley in th 
ile ind service 
R. C. Ferguson, | 
Davenport, will m ige the Peoria 
ifiice while R. R. Scott, former 
] mat for the compan 
is the 
enport ofce 
nent of Phillip K. Davis a 


ident of Ihe Com 
it enevra ead 
i 


John H. 


Mc- 


1denta i 
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John N. Beckley, 
eastern district 1 
Clayton L. Foster, 


tin ¢ 


function 
created ul 
Atomic Eners ict of | t 
named Curtis A. Nelson, prese: 
the ih River 


Ofhce a 


} 


manayer 

outh Carolina) Oy 
director of the Di ! The ap 
pointment became effective Februar 
rcceeded a 
manager it yavannal Rivet 6» 
Robert C. Blair, present! deput 
manager 

Phe American ciet f Heating 
ind Ar Condition Engit.eer 
elected John E. Haines ident at 


the 6lst Annual Meet held in 
\ 


955 Nelson will 


philadelphia Januar Vie 
president of Muinnea is- Honeywell 
Regulator Ce Minn 
Mr. Haine 
as first vice | 
ear, and held t 
president in 195 
(ther thee elected it the 
Vleeting ire 
John W. James, 
ce president ear Ic Donnell 
Miller, Chica econd vice 
Peter B 
Wolff I r, Inc., New 
J Elmer R. 
Queer, director and essor of en 


neerinny 


Gordon, 


tate Universit 

C. Dana McCoy 
New York manager 
director of The | eering Co 
Prior to joint inization 
Mr. MeC« 
di 1, of tl ter Wheel Corp 


1 engi 


nternational 


ym plete 
oordina 
tion oO mot lit I ind e1 
gineering xf mat irge chemical 
petroleum project 
i road 
James D. Cunningham, president 
of Republic Flow Meters Co., and 
Alex D. Bailey, retired Common 
vealth Edison (¢ e president 
man of the 
national 
ociet | 


held No 


meeting 

Mechanical E: 
1S in Chicag 
B. J. Milleville recently been 


] 


appoimnted I t Edward 
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Co 
Frank R. Benedict 
unted manufacturi 
Sturtevant 
Electric 
position, Mr 
the operatin 
tooling and processes of 
facturing as well as coordinate 
functions of engineering for the 
ision 
Alfred a. Ormston ha been pro 
moted to chief mechanical engineer of 
the Florida Power Cory H. K. Mc- 
Kean, vice president, has announced 
ucceeds Paul L. Bartow, 
who died January 14 


T. C. Williams, executive ic 


president tone & Webster Engineer 


(Ormston 


ry Boston, has been elected 
National Constructor 
iccording to a recent an 
National Con 


ociation 1 


ing Ci 
president of 
(\ssociatior 
nouncement he 
tructor \ 
tion composed of leading eng 

builder f chemical plants, petroleum 
refineri el mills and power plant 
Mr Willian ucceed John F. 
O’Connell, vice president, The Bechtel 
Corporatior 


Cc. D 


0 in Francisco 
Haxby, vice-president, The 


A Rep uLation 
1S Our Most 


Sy-Co Corporation 


ENGINEERS — CONTRACTORS — MANUFACTURERS 


7 RIDGE ROAD 


for Dep ndability 
i] ‘alued 


Co Pittsburgh 
vas elected vice-president of the a 
ciation C. B. Bronson was r 
elected secretary-treasuret 
The Catalytic Combustion Corp 
recent! innounced that Harold R. 
Suter ha taff as of Febru 
iry |, and would maintain offices tin 


joined 1 
the corporation headquarters in 
Detroit In his new position as vice 
president in charge of research and 
development, Mr. Suter will be re 
ponsible for new and special product 
ipplication ind will be available for 
customer consultation in the man 
new fields of air pollution control be 
ing served by Catalytic Combustion 

stems 

Harry A. Kuljian, president of The 
Kuljian Corp. of Philadelphia, wa 
Week 


Committee" of the Pennsylvania So 


nominated by the Engineers 


ional Engineers as the 
Tobias Koch, 


tated 


ciety of Profs 
Engineer of 1954 
chairman of the committee 
that Mr. Kuljian was cited for out 
tanding engineering achievements a 
i consultant, designer, and engineer 
builder of world-wide stature 

Dr. John Silverman has been pro 
moted to head of the research de 
partment, Laboratory Division for 
Walter Kidde Nuclear Laborator« 


Conveyors 


The new coal handling system 
installed by Sy-Co Corpora- 
tion at the Marine Corps Air 
Station, Cherry Point, North 
Carolina. This view taken 
from the bunker level at the 
power house. 


) ° 
/ OSS@SSLON 





LYNDHURST, N. J. 





looking 
for 

the 
right 
tube 

in 


WELDED 
STAINLESS? 


Whether it's for a pressure, mechanical, 
sanitary or ornamental use — Standard 
offers you a convenient “one source” answer 


to your welded Stainless Steel Tubing need. 


TUBE TDP > PIPE 
SIZES: 

’ Ye" to 2” IPS 

- y Schedule 40 


SIZES: a Zs 


%" to 4° OD 
TYPES: 430, 302, 304, 309, 316, 321, 347; and others including low-carbon grades. 


025 to .148 
SHAPES: y _—— sli 
—— ; SIZES: 
Rectangles | PP oroge lan 
and 8 to 
sui \ Schedules 
Shapes iF 5 & 10 


Send for Stainless Folder!Our engineers will gladly assist you in 
your selection of the tube best suited to your needs! Write today! 


a neers a ee = 


Specyy Slandad jor SENT EAC 


WELDED STAINLESS - — ' 

e etroit 2 M 

TUBING AND PIPE ? ichigan 
Welded Tub 


@ WELDED CARBON STEEL 
MECHANICAL TUBING 


@ BOILER AND HEAT 
EXCHANGER TUBING 


EXCLUSIVE 
“RIGIDIZED” PATTERNS 


TT) J Fabricated Parts 


G. Lupton Broomell, Jr., has bee: 
appointed chief engineer of Leeds | 
Northrup Co. Joining Leeds & North 
rup in 1937, Broomell became succe 
ively head of the recorder develop 
ment section, and assistant chief engi 
neeT 

Solon E. Friedeberg of New Yor} 
associate of Sears and Kopf has beet 
elected a national director of the 
National Society of Professional En 
gineers 

Harry M. Pier, formerly general 
ale manager of Research-Cottrell 
Ime has been appointed special a 
istant to the chairman of the board 
to conduct new studies in the field of 
atmospheric pollution. He will co 
ordinate the activities of Research 
Cottrell, Inc. with those of industr 
research and educational institution 
and other interested organizations 11 
this field. Charles E. Beaver, for 
merly assistant sales manager, suc 
ceeds Mr. Pier as general sales man 
ager 

Carl B. McLaughlin, executive vice 
president of lube Turns Plastics 
Inc. has announced the addition of 
Earl Erich, formerly of The Atla 
Mineral Products Co., to the com 
pany’s technical service staff 

Announcement has been made of 
the election of E. M. Halkyard as a 
trustee at large for the Boilermaker 
National Health and Welfare Fund 
the first national employee benefit 
plan in the building and construction 
industries. He will represent the 
boiler manufacturing industry as a 
whole Mr. Halkyard is personnel 
director of Combustion Engineering 
In 

At its annual meeting, held in 
Philadelphia, the {industrial Unit 
Heater Association elected W. H. 
Rietz, president and T. R. Peyrek and 
I. W. Clark, vice presidents. Mr 
Rietz 1s an executive vice-president of 
the Ilg Electric Ventilating Co. of 
Chicago Mr. Peyrek ts manager of 
the Heating and Ventilating Division 
of the L. J. Wing Manufacturing Co 
of Linden, New Jersey Mr. Clark i 
manager of the F -ating and Ventilat 
ing Department, American Air Filter 
Co., Inc. of Louisville, Ky 

Carroll V. Roseberry has been ay 
pointed manager of the newly-formed 
electric utility and transportation 
sales department of Westinghouse 
Electriu Corporation 

The new department will carr 


BF FLOW INDICATORS 


All sizes up to 6 
SEND FOR CATALOG 


ERNST 
Water Column & Gage Co. 
LIVINGSTON, WN. J oc 
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ferred to 

Ansul Chemica ( il Mari 

nette, Wisconsin, a! ed the ap 

intment of Richard Baker as publi 

| Brad Sebstad 

Baker, for 

romotion 

1 special 

issistant \I Robert 

>. Hood. Seb will be in charge of 

the com iles pro 

olor ) 1 nd pubheation 
yvram 

Grinnell Compar Provi 

e, Rhode I 


appointment 


, nounced 

M. Pease a: 
piping dt 

81071 

Warren H. Brand | beer 


resident in char f « 


elected 
ineering 
ind res¢ irch iccordit to in an 
uncement by R. Werey, presi 

oration Mr 


dent, Conoflow Cory 


Brand, who joined ( 
454 a 


research, 1 


director of e1 

well k1 

imstrumentatior il 

trol 

lty Corpora 
nounced the 
f Herman Krapf, a 
ociated with Diamond in the Pitt 
burgh district office nd in the home 


thes iles departi nti four year 


Diamond Power 
tion, Lanca Oh il 


ippointment 


iS manager « hicago district 
iffies 
Two 
ounced | 
pan Kat 
Bodle, previ 
ind rese 
named T in 
cago district 
Laughrey wa 
id re 
M. J. Boho, 


eral n 


roce il 


The 
torship post w 
David J. Erikson, : 


de nt 


Norman F. Hahn, 
ind Fuel Equipms 


innounce¢ 
A. Short 


vill be in 


Produ Don G. Mit- 
chell, | pre 


Electric 


ident 
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Nn Lo ii ft ICA 
recent death of H. Ward 
Mr. Mitchell will serve in 


indefinite 


Zimmer 
the dual capacity for an 
period 

Republi Flow Meters Co 
manufacturer of combustion c 
ind industrial instrument ha 
t of Ralph E. 
Philadel 
Hammar- 


manager; 


nounced the appointmer 
Holmes a manager o! it 
phia district Mr. Sten 
strom succeeds Mr. Holms a 
of Republic’s Cincinnati district Mr 
i 


Hammarstrom ha een associated 


with Republi proj engineering 
department for several years 
An announcement has been mad 
by Jovy Manufacturing Co., Pittsburgh 
Pennsylvania, of the election of Louis 
G. Helmick, Jr., formerly manager of 
vice president of 
Helmick 


ition sin 


manulacturing a 
manulacturins Mr 
been with the Joy organiz 
194, 

Frank 5, Healy, i we pre ident of 
Electric Products Ine ha 
been elected a director of the compan 
4 member of the 


tion and 


Sylvania 


predece 
the past 38 year Mr 
ident 


elected a vice pre in 1939 and 


ident-operation 


ha been ice pre 


ince 1953 with responsibility for the 
lighting 


\ceording to 


division 


FOR 
OIL, GAS 
OR TAR 


Beane, vice president of sales, John 
M. Maitland has been named manager 
of the Detroit district office of The 
Bristol Waterbury, Cor 
necticut 

Mr. Owen S. Lieberg, Member 
ociet of Heating ind Aw 


Compan 


\merican 
Conditioning Engineer Professional 
Enyineer, is now associated with ( 


entim: A New York, in theu 


general practice ol rit 


ocial 
consulting 
chanical and 
Mr. Lieberg will continue to specialize 


high 


and radiant ce 


electrical engineer 


temperature 
li 


in the design of 
water installation 
ind heating ystems 

W. D. Willes, former general 
iver of Rockwell Manufacturing ¢ 
alve plants at Barbertor 
Oakland, California 


been named product managet 


Nordstrom 
Ohio ind 
trom valve with 
Pittsburgh 

tone & Webster Engineering Corp 
has announced the Fred 
W. Argue as a vice president Mir 
\rwue 
manager of the company in April 1054 


he idquat ter 


election ofl 


who was appointed engineering 
vill continue to work in this capacit 
from Stone & Webster fJoston office 

Roy B. Snapp, former! 


istant to the 


pecial i 
Atomic En 


iwarded 


chairman 
ers Commission, has been 
the Commission's Certificate of Di 


tinguished ‘ Phe iward 


Steam or mechanical atomizing...1 to 1000 gallons per hour 


Desigt with either pas 


oil or both with natural or forced draft 


ed tor operation 


They can be depended on for maximum 
comt tion efhiciency 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 


either stean Or ine 


atomizing Over a wide 


anical pre re 
Capacity range 


ENCO Ojil Atomizers are applied to 


vario y f naa pulverized 


! 
coal an Du ms old startng 


or tort when coal or 
gas is not availabl when oil is the 
more economics 

Send for Bulletin OB-53 describin; 
LNCQO Gas | 


and Oil Burners, also com 
plete Pumping and Heating Units 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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granted in recognition of exceptior 
ally meritoriou ind effective pet 
formance ol set taff member 
Mr napp left 
fective March 
practice of law in Washington 
rhe following officer 
stalled for the 1955 Natior 
tion of Corrosion Engineer 
nual Conference and Exhibition: F. 
L. Whitney, Jr., Monsanto Chemical 
Co., has been elected president Ww. 
F. Fair, Jr., Tar Products Di Kop 
pers Co., i e president; and R. A. 
Brannon, Humble Pipe Line Co., wa 
re-elected to ixth term as treasurer 
Arnold O. Beckman, Inc. announced 
the advancement of S. C. Danforth to 
sales promotion manager Mr. Dan 
forth has been with the tjeckman 
orgamzation since [Yol 
Atomic Energy Commission has an 
nounced the appointment of W. Ken- 
neth Davis as director of reactor de 
velopment, to succeed Dr. Lawrence 
R. Hafstad. Mr. Davis has been dep 
uty director of the division of reactor 
development since August 1954, and 
acting director since the departure of 
Dr. Hafstad, lanuar | Yoo 
Leonard B. Buchanan, a super 
visory executive of Stone & Webster 
Service Corp was honored on ht 


82nd birthda with a dinner at the 


MASTER 
STANDARD 
RED LINE 
A 
CLEAR 
Up te 500 Ibs. 


MASTER 

CLEAR & RED LINE 
EXTRA STRONG 
Up to 600 Ibs. 


Made in Lengths up to 144” Long 
And Outside Diameters *”", 4", %”, 
%", He", 1", 1%", WR". 
High Pressure Composition 
ERNST RUBBER GASKETS 


All sizes to fit your gages and valves 


FIG. 21—Lip Mold FIG. 22 Standard 


ERNST WATER COLUMN & GAGE CO. 


Send for Catalog LIVINGSTON, WN. J. 
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Make your own 
VITRALLOY 
mid -year 
CHANGE-OVER 
TEST 


ORDINARY 
STEEL TUBES 
When you re-tube pre- 


heaters this summer make 
your own convincing test of 
Barrow’s VITRALLOY. In- 
stall a representative sec- 
tion of these clogging and 
corrosion free tubes 
side-by-side with the ordi- 
nary steel tubes you usually 
use. Then compare opera- 
tional performance 
watch just a plain water 
wash down keep VITRAL- 
LOY free and clear see 
how they outlast ordinary 
steel tubes (of same wall 
thickness and installed at 
same time). VITRALLOY 
Tubes (boro-silicate com- 
pound fused to base metal) 
resist corrosion mp the 
vicious cycle of clogging 
and more corrosion before 
it starts. VITRALLOY also 
permits saving and re-use 
of more degrees of heat 
from flue-gas 


BARROW'S 
VITRALLOY 
PREWEATER 
TUBES 


wow TO MAKE your 
yiTrattoy TEST 


Get set by ordering your change 
over tubes now or if you preter 
to first look at a “desk size” 

length of VITRALLOY Preheater 
Tube, drop us a line. For each of 
your units, be sure and let us know 
the number, length and diameter 
of tubes also sulphur percent 
age of your fuel 


R 
* % 


BARROWS PORCELAIN ENAMEL CO 


LANGDON RD AND PENN @ & CINCINWAT 1, Ono 
Phone: REdweood 6000 


Algonquin Club, Boston, Massachu 
evtg, attendgd b a group ol execu 
tives of Stone & Webster, Inc., and 
affiliated companie The 82-year old 
official still comes to his office every 
day and remains active in the business 
Walter J. Barrett, who is electrical 
coordination engineer, New Jersey 
sell Telephone Co Newark, New 
Jersey, has been installed as president 
of the United Engineering Trustees, 
Im Mr. Barrett has been a member 
of the board of trustees for four year 
erving as vice preident and on vari 
ous committees, including finance 
New sales manager of the Fabri 
cated Products Division of The M. W 
Kellogg Co., a subsidiary of Pullman 
Incorporated is Waldo McC. McKee. 
He has been assistant sales manager 
of this department since 1944 
R. H. Gummer, a director of Inter 
national Combustion, Ltd., and asso 
ciated companies, has been elected 
president of The Institute of Fuel 
He will take office in next October, in 
succession to Dr. W. Idris Jones, 
director-general ofl research to the 
National Coal Board, who has been 
president of the Institute since 1953 
lube Turns, Louisville, Kentuck 
has announced the appointment of 
Jack D. Tolliver as manager of the re 
cently established sales development 
division The primary functions of 
the division will be to develop new 
ipplications for Tube-Turn product 
to assist in broadening of existing 
markets, and to coordinate industry 
wide promotional programs 





COAL ASSOCIATION 
EXECUTIVE SALES 
ENGINEERING SERVICE 


The National] Coal Association is 
seeking an executive, a qualified 
engineer, to direct administrative 
and promotional activities in field 
sales engineering service in further 
ing the use of coaltoindustry. Must 
have experience related to the usage 
of coal, preferably in industry, an 
understanding and appreciation of 
the economics of coal, and possess 
a strong personal makeup. Ability 
to deal with people, develop selling 
programs, and plan and direct 
Engineering 
degree preferred Age 30-50 
Growth opportunity. Compensation 
appropriate for a qualified man 
Please send reply in detail in confi 
dence to Combustion Publishing 
Company, Inc., Box 400, 200 Madi 
son Avenue, New York 16, N. Y 


organizational efforts 
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Responsibility for Publishing Engineering 
Information* 


By GLENN B. WARREN 


Vice President, General Electric Company 


ufficient as I feel it is today—1s stall 


will at in 
ind truth being put out in such profusion that 
ago by the technical societies are themselve 


having difficult handling it Under 


ex 

ulliment 

nformation ll tl develop 
ent engin out and 
beyond the support of fi basic data 
ind inforn n ir technical and 
cientific ( t ure inded 
i} 


upon 


1 
| 


the basi ration 
uk h I 10 i i ailable 
uch | beer r influence 


ific prog 


total 
developmenta 
lished, and 

miting the 

ilong all fr 
ment not 
deliberate 
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feel it 
interest 


be truce 


ol I iT ] t ins f then 
are 

pioneer n d pie Thi 

failure t yublisl ra ( believe 

frequently due 

1entist 
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these conditior the average scientist 
and engineer has great difficulty in 
finding and imilating the available 
information id data even in his own 
narrow | 

We m: uit an idea 
uggested Vannevar Bush 
name] to assemble in some place all 
of these properly coded, ete im the 
memory of one of these new giant 
computing machines Then, when an 
engineer 0 cientist has a_ problem 
he can put his questions to such a 


computing machine and perhaps in 
less than ten minutes have it turn out 
in print a nopsis of the answers of 


all the 
This ma m fanciful today, but | 


pertinent report recorded 
doubt if it will be a few years hence 

In the meantime, perhaps the be 
that can be done 1s to have the cen 
tific and technical societies abstract 
and publish, as many of them are now 
doing, the best possible nopses of the 
report presented, with proper ref 
erence to the full data, and insure that 
these are widely distributed We, in 
turn, should insure to the best of our 
ibility that the people who are con 
cerned with these matters feel it therm 
responsibilit ) p themselve in 
formed n ) ( irt where 
other 
I feel that 

ocretit 

and 
ibilit 


w out 





Obituaries 








Paul L. Bartow, 


nee! 


A mine needs flexibility 
too! Production flexibility 
so it can deliver the exact coal 


required by eac h customer, 


At our Enos and Enoco Mines... 
Modern preparation fac ilities produce 
consistently high quality coals! 

Both mines prepare a varied range of 
each a truly 


sizes and size blends 


manufactured coal! 


Each mine has the production capacity 
to produce the coal size you need 
in the quantity you need — when you 


need it! 


Enos and Enoco’s flexibility of pro 
duction has licked the problem of 
substitution prevalent at many mine 
today. That's why we can guarantec 


prompt delivery of a tailor-made 


quality coal of uniform size-consist 


"0G, 
Place a trial order 
Make a test comparison 


4, . 
4 9 
“on # 


THE ENOS COAL 
MINING COMPANY 


Sales Offices for Enos and Enoco Coals 


1405 Merchants Bank Bidg 110 S. Michigan Ave 
indianapolis 4, Indiana ago 4, Iilinol 




















De Laval IMO rotary pumps can be 
furnished for almost any fluid han- 
dling problem in capacities to 750 
gpm and pressures to 1,500 psig. 





What to Look for in a Rotary Screw Type Pump 


By W. J. Moncon, Assistant Chief Engineer 





De Laval Steam Turbine Company 


A sound knowledge of design, and how it affects perform- 
ance, is the best insurance a buyer can have that he will 
get the pump he needs. This brief analysis of the IMO, a 
rotary three-screw pump manufactured by the De Laval 
Steam Turbine Company, will give you some of the 
necessary facts. 

What qualities should you look for in a rotary type pump? 
It must, of course, meet specified capacities and pressures. 
But, it must also be efficient, operate quietly, stay on the job. 

The axial flow of a screw type pump, and the resulting 


low inlet losses for any given pump speed, are important 





De Laval IMO Series A322A, a positive dispiacement, rotary screw type 
pump, can handle capacities to 750 gpm and pressures to 150 psig. 
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benefits that should be considered in making pump selec- 
tions. The absence of timing gears and other mechanical 
features of construction also enable the De Laval IMO 
pump to operate at direct-connected motor and turbine 
speeds . . . to handle viscous liquids and high suction lifts. 

One of the most important features of the IMO pump is 
the hydraulic turning of the idler or sealing rotors. The 
central or power rotor is the pumping element; the liquid 
pumped turns the sealing rotors. 

A screw type pump is well suited for applications where 
pulsation-free flow is desirable. The axial flow of the liquid 
without trapping and the unique thread form which keeps 
closures fluid-tight contribute to 
quiet operation of the IMO pump. 


Catalog LS gives useful application 
and specification data on the IMO 
pump. An article titled, Rotary 
Pumps, Basic Considerations in 
Their Application, contains a 
description of rotary pumps in 
general. For these publications, 
write on your company letterhead 
to De Laval Steam Turbine 
Company, 886 Nottingham Way, 


Trenton 2, New Jersey. 
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Route to Your Plant 
Process Engineers: 






BOILER 
' WATER , 
(AND PROCESS) 


ANTIFOAMS |: 

















.‘¥ 
~ 
® ’ 


None 


Natco Antifoams are the chemicals which can bring you this 
modern economy. They are fed directly into feedwater or boilers 
with other water treatment compounds, or independently, in 
dosages of only 5 to 8 parts per milion! 


The use of Nalco Antifoams has consistently enabled boiler operators 
to double, triple or even quadruple previous concentration limits 


.. and at the same time produce cleaner steam. NATIONAL ALUMINATE 
—_ ; CORPORATION 
Tests in an operating 70,000 lb./br. boiler (see water analysis below), 
with 8 p.p.m. Nalco antifoam, failed to produce carryover when 6234 West 66th Place 
dissolved solids concentration exceeded 25,000 p.p.m.! Chicago 38, Illinois 
' Canadian inquiries should be 
If your antifoam performance is less than you can get with Nalco addressed to Alchem Limited, 


Antifoams, act now to cut operating costs. Burlington, Ontario. 


TEST BOILER WATER ANALYSIS at beginning of no-blowdown run, in 
p-p.m.: H-O, P-720, M.O.-750, Cl-900, SO,-1420, PO¢40, DS-3350, S.S.-Trace. 


SYSTEM Ly 


Serving Industry through Practical Applied Science 





é 
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Allis-Chalmers 
presents the 


Mew 
DIG 


Torque Standard 
Converter Drive Transmission Drive 











Your choice of two ends ih ast ent 131 belt hp 


outstanding drives Weight 31,600 Ib 31,500 Ib 
Drawbar pull up to 60,000 Ib up to 35,945 lb 








Maximum drawbor pull limited, under normal tractive conditions, to 90 percent of total weight of tractor and mounted equipment 


New Standards of Performance for wide range of heavy-duty work 


Set your sights on an HD-16! This big converter or the easy-shift standard trans- 
new tractor not only brings you more power mission. Either way, the HD-16 brings 
for bigger jobs . . . it makes more effective you a new high in tractor-operator efficien- 
use of horsepower, with a brand new Allis cy ...a new high in work done under even 
Chalmers diesel engine and your choice of the toughest conditions. 


two new drives —the job-proved torque 


New Standards of Dependability under all conditions 


The HD-16 follows the Allis-Chalmers ad All in all. the new Allis-Chalmers HD-16 
vanced basic design, with such important brings you an outstanding combination of 
features as its all-steel, Box-A main frame performance and long life with both mount- 
and one-piece steering clutch and final drive ed and drawn equipment ... a higher rate 
case . straddle-mounted final-drive gear of production, more working time, more 
with tapered roller bearings .. . unit con work done, LOWERED JOB COSTS. You 
struction .. . simplified lubrication and ser- OWE it to yourself to get all the 
vice designed with better maintenance in from your nearby Allis-Chalmers dealer 


facts nou 
mind. What’s more, it is newly engineered 

throughout to provide big safety factors in 

all components . . . plus outstanding new 

features like the new Allis-Chalmers heavy- LLIS:‘CHEALMER 
duty diesel engine, new “wrap-around” ra- 

diator guard, husky new transmissions, new ———————— ee 
true-dimension track, and many others. 
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Burner Rings of 
CARBOFRAX Super Refractories 

Won't soften, even at extreme temperatures 
so slag never fuses to the burner ring 
Take brutal punishment with fewer repairs 
replacements, and shutdowns (an out of line 
burner will have little effect on this ring 
Resist abrasion, heat shock, and flame 
erosion 


Eliminate flame deflect ng slag fingers 


Insure against tube damage by falling slag 


Registered Trade Mark 





—— lll I 





The R. Paul Smith Station of the Potomac Edison Co.., 
at Williamsport, Md., had experienced considerable 
hangup trouble due to wet coal. Now they find that 
“wet coal flows much better over stainless-clad steel 
than it did over carbon steel. This is a great factor in 
our using it.”’ Stainless-clad equipment installed to 
date includes three coal chutes and one 36! coal pipe. 
These four units have averaged 3 years of service with 
practically no stoppage of coal flow. Clad steel’s satis- 
factory performance has resulted in Smith Station’s 
planning to replace carbon steel equipment as it wears 
out with stainless-clad steel 

Consistent economy is the major reason why clad is 
repeatedly chosen for replacement and original instal- 
lation service. This economy results directly from clad 


steel’s built-in qualities—a layer of stainless steel in- 


tegrally and permanently bonded to strong, low-cost 





These three 
clad steel coal chutes at 
Potomac Edison's Smith 
Station have provided 
trouble-free service for 
2, 2% and 3% 


respectively 


stainless 


years 


carbon steel backing plate. This combination provides 
lower initial cost than solid high-alloy plate, yet pro- 
vides the same Jong-term, maintenance-free protection. 
Clad has repeatedly demonstrated its ability to provide 


as much as 10 years’ service without any measurable 


loss of gage. With hard use clad steel develops smooth, 


mirror-like finish that means free coal flow. 

For detailed information on stainless-clad steel’s ex- 
ceptional performance in coal handling service, write 
for Bulletin 740. Lukens Technical Service Department 
is available to work with your builders and engineers 
to put clad to work for you. In addition we will supply 
the names of qualified equipment builders who are 
experienced with your problems. Write to the Man- 
ager, Marketing Service, 684 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania 


LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 





TYPES AND SIZE: LAD STEELS AVAILABLE ANYWHERE 
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For efficiency and economy of operation, 
Liggett & Myers burns coal the modern way 


In 1952, the steam demand of the Liggett & Myers 
Tobacco Co., Richmond, Va., had developed to the 
point where additional capacity was needed. the firm 
of Lockwood Greene Engineers, Inc., retained by 
Liggett & Myers to study the situation, recommended 
installing modern, automatic coal burning equipment 
to Operate in conjunction with the original boilers. 


Che equipment was installed. 


Che results have been extremely gratifying. The boiler 
plant now maintains constant pressure under high 
steam demand, the steam coal rate has increased 4.1 and 
there have been no operating difficulties. In addition, 
other benefits include reduction of labor, satisfactory 
air pollution control and improved performance 


records. 


Investigate Your Fuel Costs 


If you’re planning to modernize your plant or build a 
new one—or if you are just interested in cutting fuel 
costs—find out how coal, burned the modern way, 


compares to other fuels. Talk to a consulting engineer 


or your nearest coal distributor. Their advice may 


save you thousands of dollars every year. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost 
fuel available. 
Up-to-date coal burning equipment can give you 10% to 
40% more steam per dollar. 
Automatic coal and ash handling systems can result in 
a virtually labor-free plant. 
Coal is the safest fuel to store and use. No dust or smoke 
problems when coal is burned with modern equipment. 
Between America’s vast coal reserves and mechanized 
coal production methods, you can count on coal being 
plentiful and its price remaining stable 
For further information or additional case histories 
showing how other plants have saved money burning 


coal, write to the address below. 


NATIONAL COAL ASSOCIATION 
Southern Building, Washington 5, D.C. 


























Typically smooth, uniform inside bead 
in stainless steel piping which results 
from moking root pass with PPLE “free 
flow” inert gas shielded tungsten arc 


welding process 





4 
¥. 





Stainless steel thin wall tubing is 
soundly welded to heovy stainless steel 
body by o skillful PPLE inert gas tung 
sien arc-welder 





Sound, cleon joint having uniform root bead of correct 
internal contour is result of Pittsburgh Piping’s tungsten 
arc-weld process which provides “free flow’ of inert 
gas on internal and external surfaces of root pass. 













Wf 






Smooth external surfaces of welds on 
this component are the result of long 







experience in welding stainless steels 


j 
| 


\ 


mL 


7) 


Y:- 
= 


a\ 
4‘ 


7 AAA 


At PP&E we have been fabricating stainless steel piping since the 
middle 1920's... extended experience which is unsurpassed by any 
other power piping fabricator. The importance of this experience, 
to you, is its great value in avoiding errors in omission and com- 
mission which can result in inefficiency, damage to expensive 
equipment, and dangerous operating conditions. Consult our near- 





AAU 
44 





Condenser coils of stainless steel, com : 
pletely prefabricated at Pittsburgh Pip est representative for further information. 


ing and Equipment Company 





Promoting Progress IN POWER AND PROCESS PIPING... Wtsburgh 2 


Atami 3 Wiitehond _.. Heights State Bonk Big. 
Che at jache On ie ww Sane naptercn oe tee AND EQUIPMENT COMPANY 
New :. oolworth Building 


Public Squore w 
10 Forty -Third Street — Pittsburgh, Penna. pP.9 


Fit 
il 
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Attention to Detail is the Reason Why... 





You Get More Value When You Buy #epemlta) 

















lake the nameplate pictured above Actually it’s more than a mere nameplate, it's 
a carefully designed cover for an access opening in the new §$-E-Co. Coal Valve. A 
ficeed, molded gasket makes it absolutely dust-tight. Step construction makes the 
inside face flush with the valve interior to assure good coal flow and eliminate what 
would otherwise be a pocket to catch water and cause corrosion. Wing nuts allow 


easy and quick removal and replacement 


Other small details that add up to a big difference are . Stainless steel shells on the 
large ball bearing gate supporting rollers deep groove in pocket sheave to insure 
good tracking of chain... heavy hand chain that comfortably fits operators hands 
ind hot galvanized to prevent its rusting ... lap closure of gate on all four sides 


to assure positive cutoff and ease of closing 
through standing column of coal self-clean 


ing racks and pinions 





The best costs littke more than the average and 
quickly pays for itself. For a complete list of 
the outstanding features of the new S-E-Co. Coal 
Valve write for Bulletin No. 97 


STOCK Equipment Company 


745-C, HANNA BLDG., CLEVELAND 15, OHIO 
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Potomac Electric Power Co. 


Potomac River Plant 


Stone & Webster Engineering Corporation 


Engineers & Constructors 


Standard Insulation Co. of Maryland 
Insulation Contractors 


Baltimore, Md 








Alexandria, Va 















Holding the insulation securely and lastingly in place 


In the Potomac River Plant of the Potomac 
Electric Power Co., at Alexandria, Virginia, is 


one of the newest installations of Arabol Lag 


ging Adhesive. This same adhesive was also 
used in the atomic-powered USS Nautilus 
Arabol Lagging Adhesive was developed 
during World War II to meet certain specific 
needs in the war effort. When the war was 


Arabol Lagging Adhesive “came ashore” 
I ngimeecrs 


over 


almost under its own power 


architects and imsulation men in all fields of 


construction and maimtenance recognized its 


value. Loday, it ts the accepted basic material 
for cementing lagging cloths of every descrip 
tion over msulation material on pipe and 
ducts carrying ice water, steam. cold air, hot 
water, gases and liquids of many type 


Adhesive 
Arabol 


Arabol lagging 
veloped in the five 
0 years 


The formula for 
is one of 10.000 cde 
Laboratories over the past 
. oe o 
busin you use ad 

labeling, packaging 
Somewhere near 
Arabol plant of 
Ihere are three 
Arabol service 


your 


making 


Somewhere in 
hesives im the 
or shipping of your product 
your business there is in 
warchouse ready to serve you 


yardsticks by which to measure 
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The first is based upon our 70 years of pio 
neering in the making of adhesives — to meet 
the needs of a hundred industries—for a thou 
sand end use the second is that you may 
call upon any of our five laboratories to help 
you find the one adhesives formula that best 
meets each of your adhesive requirements 
the third ts that you are served by a nation 
network of twelve Arabol plants and 
In the event of special conditions 
served from 


wide 
wuarchouse 
arising in any one area you are 
another plant or warehouse with adhesives to 
ifications 


the same exact pe 


We invite the opportunity to submit san 


ples for you to test in your own plant — unde 
your particular working conditions — for your 
pecific requirements, whatever their nature 
That is the one kind of testing that assures 
you of satisfactory results. Your inquiry to 


Department 28 will bring a prompt response 
on any adhesives problem. For illustrated spe 
cifications on Arabol Lagging Adhesive, kind 
ly specify Book #12 


tHe ARABOL mre. co 
EXECUTIVE OFFICES: 110 E. 42nd St., W.Y.17, N.Y. + 


. a Ae fl ij @ PORTLAN e* 


ADHESIVES ? ARABOL! 





ce YEARS OF PIONEERING IK 
~ THE MAKING OF ADHESIVES 


OL 


ARABOL 
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G 
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ADHESIVES ? 


oo + 


a nationwide organization serving major users of industrial adhesives 


. RA? . N 7 
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CHART 1 
Unal precipitotor ARC-OVER VOLTAGE VARIES PRECIPITATOR VOLTAGE 


operation 
WITH GAS nee TOO HIGH—MUST BE 


LOWERED BY OPERATOR 
VCE 


WUMM]MMhtMttiiittb YP" VIE 


PRECIPITATOR “IPITATOR OPERATING VOLTAGE TOO 
LOW— MUST BE RAISED BY OPERATOR. 











VOLTS 





REDUCED EFFICIENCY INDICATED BY WIDE GAP BETWEEN 
PRECIPITATOR VOLTAGE AND ARC-OVER VOLTAGE OF GAS 
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CHART 2 
Precipivotor operovon | ARC-OVER VOLTAGE VARIES 


with Koppers A 


matic Power Cont WITH GAS CONDITIONS 


age Ed 


KOPPERS AUTOMATIC POWER CONTROL 
ADJUSTS PRECIPITATOR VOLTAGE TO MOST 
EFFICIENT OPERATING LEVEL AUTOMATICALLY 








VOLTS 
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New Koppers Power Control automatically insures 
maximum Electrostatic Precipitator efficiency 


Now Koppers enables you to get peak gas cleaning efficiency voltage without frequent “trip-outs.” 

efficiency from your electrostatic precipitator at a What is more, the new Koppers Automatic Pow- 

minimum of operating maintenance—with the new er Control eliminates the need for constant person- 
2 2 > . 

Koppers Automatic Power Control. al attendance. Completely self-contained, easy to 


This compact, cabinet unit utilizes electronic install, it quic kiy repays initial cost with savings in 


controls to automatically maintain the proper vol- 
tage to best ionize the gas. As gas conditions vary The new Koppers Automatic Power Control is 


man-hours and operating efficiency. 


—an occurrence even under the most constant in- another engineering advance in a series that has 
dustrial operations—it automatically adjusts the won industry-wide confidence for Koppers Electro- 
voltages to the most efficient level for solids re- static Precipitators. Keep Koppers’ ability to serve 
moval. This reduces wasteful “sparkover” and en- you in mind. For information or assistance in solv- 
ables the precipitator to operate continually at peak ing your gas cleaning problem, send this coupon. 


ELECTROSTATIC PRECIPITATORS---_-. 


KOPPERS COMPANY, INC., Electrostatic Precipitator Dept., 295 Scott St., Baltimore 3, Md. 


I am interested in how the new Koppers Electrostatic Precipitator Automatic 





Power Control can help me to more efficiency and greater savings in gas Cleaning 


j | 
| | 
| | 
| | 
METAL PRODUCTS DIVISION « KOPPERS COM- | I am interested in an analysis and recommendations for my operation. | under | 
PANY, INC. «© BALTIMORE 3, MD. This Koppers j stand I am under no obligation | 
Division also supplies industry with Fast’s Couplings, | | 
Name | 
| | 
| | 
i | 
! 


American Hammered Industrial Piston and Sealing 
Rings, Aeromaster Fans, Gas Apparatus. 


III. 5. sccncnncesdiendnibaiadaieals 
Engineered Products Sold with Service 


City Zone State J 


COMBUSTION—May 1955 81 





l-Statio 


“Pexior % trade. 


Br 

4F US ¢ 
uM alls. h 
ata 


lor Cre, . 
Surface f 


ve 
irs lim, 
SDe cial, 


C4 
‘Ulrem, ne 


MAINTENANCE 
FOR METAL 





HYDE PARK, BOSTON 36. MASSACHUSETTS 








Advertisers’ Index 


Aerotec Corporation, The : 

Air Preheater Corporation, The 32 

Allis-Chalrmers Mfg. Company, 
Tractor Division 

American Blower Corporation 


American Brake Shoe 
pany 

Arabol Mfg. Co 

Armstrong Machine Works 


Bailey Meter Company 

Baltimore & Ohio Railroad 

Barrows Porcelain Enamel Co. 

C. O. Bartlett & Snow Com- 
pany, The 

Bayer Company, The 

Beaumont Birch Company 

Blaw-Knox Company, Con- 
struction Equipment Div. 

Buell Engineering Company, 
Inc 

Buffalo Forge Company 


Cambridge Instrument Com- 
pany 

Carborundum Company, The 

Chain Belt Company 

Chesapeake & Ohio Railway 

Clarage Fan Company 

Cochrane Corporation 

Coen Company 

Combustion Control Division, 
Electronics Corporation of 
America 24 and 25 

Combustion Engineering, Inc 

Second Cover, 28 and 29 

Combustion Publishing Com- 
pany, Inc 80 

Copes-Vulcan Division, Conti- 
nental Foundry & Machine 
Company 16 and 17 

Crane Co. 2 


Dampney Company, The 82 

Dearborn Chemical Company 

De Laval Steam Turbine Com- 
pany 72 

Diamond Power Specialty Cor- 
poration 34, Third Cover 

Dowell Incorporated 50 


Eastern Gas & Fuel Associates 3 

Economy Pumps, Inc. 14 and 15 

Edward Valves, Inc. 

Engineer Company, The 

Enos Coal Mining Company, 
The 

Ernst Water Column & Gage 
Company 68 and 70 

Euclid Division, General Mo- 
tors Corporation 19 


Fairmont Coal Bureau 
Flexitallic Gasket Company 
Foster Engineering Company 


General Electric Company 

General Refractories Company 

Gerotor May Corporation 

Gifford-Wood Co 

Graver Water Conditioning 
Company 

Green Fuel Economizer Com- 
pany, Inc. 


(Continued on page 83) 





May 1955—-C OMBUSTION 








Hagan Corporation 
Hall Laboratories, Inc 
Haskins-Turner Co 
Hays Corporation, The 


Ingersoll-Rand Company 
Johns- Manville 


M.'W. Kellogg Company, The 
Koppers Company, Inc 


Lukens Steel Company 
Lummus Company, The 


Manning, Maxwell & Moore, 
ne 
W. K. Mitchell & Company, 


Inc. 


National Airoil Burner Co., 
Inc. 

National Aluminate Corpora- 
tion 


National Coal Association 


Old Ben Coal Corporation 
Olin Mathieson Chemica! Cor- 


poration 


Pacific Pumps, Inc 

Peabody Engineering Corpora- 
tion 

Pittsburgh Piping & Equip- 
ment Company 

Poole Foundry & Machine 
Company 

Powell Valves 

Prat-Daniel Corporatior 


Radio Corporation of America 

Refractory & Insulation Cor- 
poration 

Reliance Gauge Column Com- 
pany, The 

Republic Flow Meters Com- 
pany 

Research-Cottrell, In« 

Richardson Scale Company 


Benjamin F Shaw Comp any 
Fourth Cover 
Standard Tube Company, The 68 
Stock Equipment Company 79 
Sy-Co Corporation 67 


W. A. Taylor and Co 

Thermix Corporation, The 

Todd Shipyards Corp., Com- 
bustion Equipment Div 


United States Rubber Corm- 
pany 


Walworth Company 
Western Precipitation 
ration 
Westinghouse Electric Corpo- 
ration, Sturtevant Division 3§ 
C. H. Wheeler Manufacturing 
Company 14 and 15 


Corpo- 


Yarnall-Waring Company 








COMBUSTION—May 1955 


LIGHT ALL RIGHT 
a Bioany URFACE... 
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STIC-TITE 


INSULATING 
CEMENT 


Does Much More 


EASY TO APPLY 


On any hot or cold surface— 

flat, round or irregular shapes and 
fittings up to 1800° F. Grabs 

and holds tight Quickly troweled 
smooth. Dries out air-tight and 
seamless, when used as a finish, 


COVERS BETTER 

At least 45 sq. ft. 1" thick per 
100 Ibs. of Stic-Tite. That’s double 
the coverage of asbestos cement. 
Needs no reinforcement up 

to 1%" thick. 


A granulor LOOKS BETTER 


mineral fibre and Has attractive appearance—not 
diatomaceous ° : . 
cathy cilia am, dingy or gray. Can be sized, 
requires only EE oe painted or waterproofed. 
clean water to : 
make plastic, : 

pl LASTS LONGER 
easy-to-work I 
cement ‘ Sticks tight—yes, and resilient, too. 


Does not lift off or shake loose 





under normal plant vibration, 
impact or abrasion. 


55 Million Pounds MORE EFFICIENT 
in Heat Saving Stic-Tite has the highest insulating 
Service efficiency of all plastic ‘nsulations, 
—— double that of asbestos cement 


Test Stic-Tite Yourself—Get FREE Sample 


GS GD GD GD GD GD GED ap am aD GD GE GD GS a a eS ee ee, 


REFRACTORY & INSULATION CORP. 
124 WALL STREET ° NEW YORK 5, N. 








Send me a sample bag of Stic-Tite and bulletin 
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Here's still another... 
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Municipal Power Plant 
Owensboro, Ky. 


Consulting Engineers: Black & Veatch 





Po | 


...new Municipal Power Plant 
using CLARAGE Fans! 


@ Serving the City of Owensboro, Kentucky, is SP; induced draft by a Clarage Type RT fan, 

this new addition to its power plant on the provided with shut-off type inlet dampers and 

Ohio River an adjustable speed magnetic drive which de- 
livers 180,000 CFM at 12.2” SP 

Reported to be the largest and most efficient 

boiler installation in a munic ipal power plant east Power plant people know that Clarage mechanical 

of California. it like so many others across the draft equipment on the job means satisfaction 


with the job. And this point has been PROVED in 


countless installations where Clarage fans have been 


nation is Clarage equipped 


Forced draft is furnished by a Clarage Type W. giving economical, uninterrupted service for 30 
Class IV fan delivering 108.000 CFM at 12.8” years and longer. CLARAGE FAN COMPANY, 


Kalamazoo, Michigan: 


You can Rely on 


C | F A R A G | > ...dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA; Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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Boilers with 95%-p 
Lala sa hity Are Not 


Uncommon Today -++ even those 
burning the poorer grades of coal and oil 
fuels. A very important factor in this high 
availability is the type of boiler cleaning 
system installed. Modern mechanized 
equipment, automatically controlled, 
provides uniform and effective clean- 
ing of all surfaces on a scheduled basis. 


Many existing boilers with much lower 
availability resulting from surface and 


gas passage fouling can be improved 
greatly by a modest investment in 
modern DIAMOND cleaning equipment. 


DIAMOND POWER SPECIALTY CORP. 
LANCASTER, OHIO 
Diamond Specialty Limited « Windsor, Ontario 
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Shaw salutes Atlas Powder Company for their forward- 
looking philosophy which has resulted in handsome new 
offices for working time and modern recreational facilities 
for playing time. Located four miles from the center of 
Wilmington, Delaware, on a forty-five acre plot, the Atlas 
General Office Building is air- and sound-conditioned —de- 
signed for maximum efficiency and comfort. A walkway 
connects the General Office Building with a functional 
cafeteria-recreation building, where good food and good 
times go hand in hand. Outdoors is a large parking lot, a 
spacious swimming pool, tennis courts, a baseball diamond, 
and an attractive patio. Naturally, in, planning the new 
offices and recreational facilities, the builders—The H. K. 
Ferguson Company —utilized the best obtainable materials 


—and the best possit'e workmanship. Small wonder, then, 


that Shaw was chosen to fabricate and install the extensive 
piping for the air-conditioning, the heating, the swimming 
pool. Shaw’s reputation for painstaking planning, skillful 
fabrication, and dependable installation is world-wide . . . 
and well-earned. Whatever your piping requirements, look 


to Shaw to fulfill them—carefully, reliably, economically. 


2Y BASEBALL DIAMOND 


Swit POOL 


TENNES COURTS 


, 
ORFEEMA-RECREATION BUILDING 


GENERAL OFFICE © 


J. Charles Allen 
Chief Engineer, Atlos Powder Company 





